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EXECUTIVE SUMMARY

EA PURPOSE OF THE REPORT

The purpose of this Feasibility Study (FS) Report is to develop and evaluate options for the remediation of
contaminated soil and pore water for Site 22, Former Building 105, Old Dry Cleaning Facility (Site 22) at
Naval Station Great Lakes in Lake County, lllinois.

E.2 SITE DESCRIPTION AND HISTORY

Building 105 was constructed in 1939 and was utilized as a dry cleaning facility until 1993 or 1994 when it
was converted to a vending machine supply and repair station. From 1993 or 1994 until February 2001,
the building was used to warehouse and repair vending equipment and products. The vending machine
supply and repair operations ceased in February 2001, and the building was vacant until it was
demolished in March 2003. Building 105 was a slab-on-grade structure measuring approximately
150 feet by 70 feet. The former 10,500-square foot building occupied a lot measuring approximately
250 feet by 115 feet.

Naval Station Great Lakes (USEPA # IL7170024577) has operated with RCRA interim status
authorization since November 19, 1980. Building 105 was originally included in a RCRA Part A permit
that has been modified over the past 25 years. The RCRA unit (SO1} in Building 105 consisted of a drum
storage area located inside along the eastern wall. Hazardous waste consisting of spent

tetrachloroethene (PCE) from the laundry facilities was stored in this area from 1980 until 1987.

Historic building foundation plans show the floor drains were connected to the storm sewer system
located outside ot the building. The building foundation plans also show two 6-inch drains from the gutter
under the washing machines associated with previous laundry operations. These drains were connected
to a grease catch basin located outside the southeastern corner of the building. The grease catch basin
had a 6-inch tile effluent pipe that was connected to another catch basin. W is speculated that the effluent
line from the grease catch basin was connected to the waste water (sanitary) lines for Naval Station Great
Lakes. It is postulated that the majority of the soil and groundwater contamination is from this part of the
dry cleaner operations.

010608/P ES-1 CTO 0384
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E.3 SUMMARY OF THE INVESTIGATIONS FINDINGS

Soil and groundwater sampling was conducted at Site 22 by several contractors over the last 10 years.
According to these investigations, the chemicals of concern (COCs) are PCE and cis-1,2-dichiorcethene
(DCE) in soil and the associated pore water. The “hot spot” of contamination is located near the

southeastern corner of the building along Sampson Street near the former grease catch basin.

The following briefly summarizes the nature and extent of the current contamination in surface soil,

subsurface soil, and groundwater at Site 22:

e Chlorinated volatile organic compounds (VOCs) are significant site-related contaminants at Site 22.
PCE and its degradation products [e.g. trichloroethene (TCE), cis-1,2-DCE, and vinyl chloride] were
detected in surface and subsurface soil at high concentrations in the vicinity of former Building 105,
with the highest concentrations detected near the former drains and grease catch basin. In addition,
PCE and its degradation products (TCE and cis-1,2-DCE) were detected in pore water at the same

locations.

e PCE and its degradation products, TCE, DCE, and vinyl chloride, were detected in surface and
subsurface soil at concentrations exceeding screening levels for groundwater protection. Some of
the VOC concentrations reported for soil in the southeastern corner of the site also exceed the lllinocis
EPA Tiered Approach to Corrective Action Objectives (TACO) limit for human exposure (i.e.,
incidental ingestion, inhalation). Hlinois EPA has classified the contaminated media (soil and
groundwater) as a listed hazardous waste for PCE (F002). If the contaminated media is removed

from this site, it would have to be identified as a listed hazardous waste.

e Impacted soil and groundwater around the former drains and grease catch basin are limited to
shallow depths (up to 30 feet deep), with the highest concentrations being between 8 to 20 feet below
ground surface (bgs). Impacts to the deeper aquifer zone are limited both in concentration and

migration potential due to the geology of the site.
+ There does not appear to be a groundwater plume currently present at the site. Contamination is

limited to the pore water in the soil in the areas immediately surrounding the former drains and grease

catch basin area.

010608/P ES-2 CTO 0384
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REMEDIAL ACTION OBJECTIVES AND PRELIMINARY REMEDIAL ACTION GOALS

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or

acceptable contaminant concentrations. This FS addresses soil and pore water contamination at Site 22.

The RAOs were developed to permit consideration of a range of treatment and containment alternatives

based on the current and potential future land use as a parking lot with future neighboring barracks,

galley, and commercial areas. To protect the public from current and potential future health risks, as well

as to protect the environment, the following RAOs were developed:

Prevent unacceptable human health risks associated with inhalation, ingestion, and dermal contact

with soil containing chlorinated organics at concentrations greater than established PRGs.

Prevent unacceptable human health risks associated with ingestion of groundwater or future dermal
contact by workers with groundwater containing chlorinated organics at concentrations greater than
established PRGs.

Prevent further adverse impacts on groundwater from chlorinated organics migrating from soil to
groundwater. It should be noted that at the current time this exposure pathway is not applicable to
Site 22 because the site is capped and groundwater at Naval Station Great Lakes is not used as a

source of potable water and is not expected to be in the future.

In order to comply with the Naval Station Great Lakes RCRA permit issued by lllinois EPA, obtain
closure for the drum storage area (RCRA Unit SO1). This will include conducting remedial actions to
reduce chlorinated VOC mass in soil and groundwater.

in meeting these RAOs, contaminated media containing listed hazardous waste may be left in place.

E.5

SCREENING OF GENERAL RESPONSE ACTIONS, REMEDIATION TECHNOLOGIES,
AND PROCESS OPTIONS

General Response Actions (GRAs) and the remediation technologies and process options associated to

these GRAs were screened for effectiveness, implementability and cost. Remediation technologies that

were determined 1o be ineffective or too difficult to implement were eliminated from further consideration.

The following technologies and process options were retained:

010608/P ES-3 CTO 0384
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General Response

Remediation

Process Option

Action Technology
No Action None Not Applicable
Limited Action Monitoring Sampling and Analysis

Institutional Controls

Land Use Controls (LUCs)

Removal Bulk Excavation Excavation
In-Situ Treatment Physical/Chemical Chemical Oxidation

Thermal Electrical Resistance Heating (ERH)
Ex-Situ Treatment Physical/Chemical Chemical Oxidation

Thermal Off-Base Incineration

Solids Processing

Size Reduction

Disposal

Landfill

Off-Base Landfilling

E.6

DEVELOPMENT OF REMEDIAL ALTERNATIVES

The following remedial alternatives were assembled:

010608/P ES-4

Alternative 1: No Action. No action would be taken. Retained as a baseline for comparison with

other alternatives.

Alternative 2: In-situ Chemical Oxidation, Monitoring, and LUCs. Following confirmation by a
pilot-scale study, a chemical oxidation reagent would be injected to a depth of up to 25 feet bgs at
660 locations in the area of contaminated soil and associated pore water. Direct push technology
(DPT) would be used to perform two rounds of injection within approximately 6 months. One round of
monitoring would be performed after each injection event to check the progress of remediation and
verify attainment of the PRGs. Each round of monitoring would consist of collecting 12 soil and 6

groundwater samples and analyzing them for chlorinated VOCs.

Alternative 3: In-situ ERH, Monitoring, and LUCs. Following confirmation by a pilot-scale study,
an in-situ ERH system would be installed in the area of contaminated soil and pore water and
operated for a period of up to one year. The in-situ ERH system would consist of a computer-
controlled 2,000 kilovolt amperes (kVA) power-generating unit supplying electricity to field of 75
buried electrodes installed to a depth of up to 25 feet bgs on a temperature-regulated basis. The
ERH system would also include a condenser and two 2,000 pounds vapor-phase granular activated
carbon (GAC) adsorption units for the treatment of extracted vapors and a 500-pound liquid-phase
GAC adsorption unit for the treatment of condensate. Two rounds of monitoring would be performed

during the operation of the in-situ ERH system to check the progress of remediation and verify

CTO 0384
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attainment of the PRGs. Each round of monitoring would consist of collecting 12 soil and 6
groundwater samples and analyzing them for chlorinated VOCs.

e Alternative 4: Excavation, Off-Base Treatment and Disposal, Monitoring, and LUCs. Soil and
pore water with concentrations of COCs greater than the PRGs would be excavated. Approximately
10,000 cubic yards (yd3) of contaminated soil and pore water would be excavated to a depth of up to
25 feet bgs. Following verification sampling, the excavated area would be backfilled with clean
imported fill. Excavated material would be analyzed for PCE to determine treatment and disposal
requirements and segregated accordingly. As required, excavated soil would also be drained to
remove excess free water and/or undergo size reduction to screen and shred or crush oversized
fragments (e.g., asphalt chunks, liner pieces). The excavated material would then be transported to a
permitted off-base treatment, storage, and disposal facility (TSDF) for treatment and disposal. Based
on guidance from the lllinois EPA, it is assumed that the excavated material would be classified as a
listed RCRA-hazardous waste of FQ02. It is estimated that 50 percent of the soil (5,000 yd3) would
require incineration prior to landfilling, and 50 percent of the soil {5,000 yd®) would require chemical
oxidation prior to landfilling. Two rounds of monitoring would be performed following excavation
activities to verify that COCs have not migrated into the surrounding groundwater. Each round would

consist of collecting 6 groundwater samples and analyzing them for chlorinated VOCs.

* Alternative 5: Focused ERH, Limited Excavation, Off-Base Treatment (incineration) and
Disposal, Capping, Monitoring, and LUCs. An in-situ ERH system would be installed and operated
in the area of greatest soil contamination. This area is approximately 1,400 square feet located near
the southeastern corner of Building 105 along Sampson Street near the former grease catch basin.
The treatment scenario is similar to Alternative 3, although over a substantially smaller area. The in-
situ ERH system would be operated for a period of 3 months. The in-situ ERH system would consist
of a computer-controlled 2,000 kVA power-generating unit supplying electricity to field of eight buried
electrodes installed to a depth of up to 25 feet bgs on a temperature-regulated basis. The ERH
system would also include a condenser and two 2,000 pounds vapor-phase GAC adsorption units for
the treatment of extracted vapors and a 500-pound liquid-phase GAC adsorption unit for the
treatment of condensate. One round of monitoring would be performed after the operation of the in-
situ ERH system to verify attainment of the PRGs (collection of 12 soil and 6 groundwater samples
and analyzing them for chiorinated VOCs). Additionally, limited excavation would be performed in up

to three locations; a total of approximately 100 cubic yards of soil would be excavated and disposed.

010608/P ES-5 CTO 0384



Naval Station Great Lakes
Site 22 FS

Revision: 0

Date: January 2006

Section: Executive Summary
Page: 6 of 10

E.7 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

The remedial alternatives were analyzed in detail using seven of the nine criteria provided in the National
Oil and Hazardous Substance Pollution Contingency Plan (NCP) and the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA). These seven criteria are as follows:

¢ Qverall Protection of Human Health and the Environment

+ Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) and To-Be-
Considered (TBCs) guidance criteria

¢ Long-term Effectiveness and Permanence

¢ Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment

» Short-term Effectiveness

* Implementability

e Cost

Two other criteria, State and Community Acceptance were not evaluated in this report. They will be

evaluated after regulatory and public comments are available.

E.8 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

The remedial alternatives were compared to each other using the same criteria that were used for

detalled analysis. The following is a summary of these comparisons:

¢ Overall Protection of Human Health and Environment

Alternative 1 would not protect human health and the environment. The potential for exposure of human
and ecological receptors to contaminated soil and for leaching of soil COCs to groundwater would
increase over time, especially under a hypothetical future residential development of the area, because
the existing asphalt pavement and HDPE liner would no longer be maintained. Alternatives 2, 3, 4, and 5
would protect human health and the environment. These alternatives would remove the soil COCs that
could result in unacceptable risks to human receptors. At the same time, these four alternatives would
also remove the source of potential future groundwater contamination. The degree of protection provided
by these alternatives would be excellent and very similar. Due to issues with effectively delivering
reagent in the low permeability soil, Alternative 2 is considered the least protective. Alternative 5 relies on
capping and LUCs to minimize exposure to contaminated soil, and is slightly less protective than

Alternatives 3 and 4.
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e Compliance with ARARs and TBCs

Alternative 1 would not comply with chemical- or location-specific ARARs. No action-specific ARARs or
TBCs apply to this alternative. Alternatives 2, 3, 4, and 5 would comply with chemical-, location-, and
action-specific ARARs.

¢ Long-Term Effectiveness and Permanence

Alternative 1 would not provide long-term effectiveness and permanence because nothing would be done
to reduce concentrations of soil COCs. Alternatives 2, 3, 4, and 5 would provide long-term effectiveness
and permanence. The four alternatives would effectively and permanently remove soil COCs from the
site. The four alternatives also include the use of well proven and dependable technologies and provide a
high degree of long-term effectiveness and permanence. However, Alternative 4 would be slightly more
long-term effective than Alternatives 3 and 5, which in turn would be more long-term effective than
Alternative 2. This is because the technologies included in Alternative 4 {excavation, ex-situ chemical
oxidation and incineration, and landfilling) are better established and dependable than those involved for
Alternatives 3 and 5 (in-situ ERH) and Alternative 2 (in-situ chemical oxidation). ERH, although well-
proven, is still stightly innovative. Alternatives 3 and 5 would be slightly more long-term effective than
Alternative 2 because in-situ ERH is more suited for the low permeability Site 22 soil. The effectiveness of
Alternative 2 will depend on successful delivery of chemicals to the contamination. Alternative 5 would

leave some residual contamination at the site that would require LUCs.

¢ Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment-

Alternative 1 would not reduce the toxicity, mobility, or volume of COCs through treatment because no
treatment would occur. Alternatives 2, 3, 4, and 5 would irreversibly and permanently reduce the toxicity,
mobility, and volume of the soil COCs and pore water through treatment. Alternatives 2, 3, and 4 would
remove approximately 1,700 pounds of chlorinated VOCs. Alternative 5 would remove approximately
1,350 pounds of chlorinated VOCs from the highly contaminated area of the site. This alternative would
minimize exposure to chlorinated VOCs and the mobility of the remaining chlorinated VOCs by
capping/containment and LUCs. Groundwater would also be remediated when the soil is remediated.
Alternatives 2, 3, 4, and 5 would remove the chlorinated VOCs through treatment.
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e Short-Term Effectiveness

Alternative 1 would not result in short-term risks to site workers or adversely impact the surrounding
community or environment because no remedial activities would be performed. Alternatives 2, 3, and 5
would result in a slight possibility for short-term risk to remediation workers from exposure to
contaminated soil and pore water during the installation of the in-situ treatment systems as well as during
monitoring. However, risk from exposure would be effectively controlled by compliance with proper site-
specific health and safety procedures. In addition, Alternatives 3 and 5 could result in short-term risk to
remediation workers and adversely impact the surrounding community and environment because of
exposure to extracted contaminated vapors. However, this would be adequately mitigated through
treatment of these vapors prior to release to the atmosphere. Because of the excavation in Alternative 5
with the ERH, the corresponding risks for Alternative 5 will likely be more than Alternative 3 because
excavation causes short-term risk for workers due to the off-gassing of the COCs from the excavated
soils. Alternative 4 would result in a significant possibility of shont-term risk to remediation workers
because of exposure to contaminated soil and pore water during its excavation, staging, transportation,
and off-base treatment and landfilling. However, risks from exposure would be effectively controlled by
engineering controls (e.g., dust suppression) and by compliance with proper site-specific health and
safety procedures. In addition, Alternative 4 could result in short-term risk to remediation workers and
adversely impact the surrounding community because of exposure to contaminated material that might be
spilled during transportation or to exhaust gases generated by off-base incineration. However, this would
he properly mitigated by compliance with applicable transport regulations and by the implementation of
eppropriate incineration off-gas treatment.

Alternative 1 would not achieve the RAOs and PRGs. Alternatives 2 and 3 would achieve the RAOs and
attain the PRGs within approximately one year. Alternatives 4 and 5 would achieve the RAOs and attain

the PRGs within approximately 6 months.

¢ Implementability

Alternative 1 would be easiest to implement because no action would be taken.

Technical implementation of Alternative 2 may be difficult. Installation of an in-situ chemical injection
system would be relatively simple and only minimum operation and maintenance (O&M) would be
required as a follow-up. However, effective injection and even distribution of the oxidation reagent into
the subsurface will be difficuit to achieve because of the geology of Site 22. A number of qualified

contractors are available to provide this service. Technical implementation of Alternative 3 would be
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slightly more difficult than that of Alternative 2. Installation of an in-situ ERH system would be somewhat
more complex than that of an in-situ chemical injection system, and O&M would be required as a follow-
up. However, as with Alternative 2, a number of qualified contractors are available to provide the required
services. For both Alternatives 2 and 3, RCRA permit requirements and Land Disposal Restrictions
would not be triggered because the contaminated media is treated in-situ. Technically, Alternative 4
would be the most difficult to implement. Excavation of contaminated soil and pore water would require
significant shoring and dewatering. On-site analysis and staging would be required to segregate
excavated material in accordance with anticipated off-base treatment requirements (i.e., none, chemical
oxidation, incineration). On-site pre-treatment of excavated material might also be required for screening
and size reduction and/or to remove excess free water. However, the required resources and equipment
would be readily available to perform these tasks. Permitted off-base TSDFs would be readily available
for the chemical oxidation, incineration, and landfilling of the excavated material. Alternative 5 would be
as difficult to implement as Alternative 3. The ERH would be on a smaller scale and therefore would be
easier to implement. The excavation would add some difficulty, but due to the significantly reduced aerial
extent, contaminant concentration, and excavation depth, it would add substantially less difficulty than

that presented for Alternative 4. The LUCs would be easily implementable.

Administrative implementation of Alternative 2 would be simple. No formal construction permit should be
required, but DPT injection of chemicals might have to comply with the substantive requirements of the
State's Underground Injection Control (UIC) program. Administrative implementation of Alternative 3
would be slightly more difficult. A construction permit would be required for the installation of the in-situ
ERH and vapor treatment system, but this permit should not be difficult to obtain. Administrative
procedures, such as manifésting would also likely be required for the off-base disposal of the spent GAC,
but these procedures would not be overly demanding. Administrative implementation of Alternative 4
would be the most difficuit. A construction permit would have to be obtained for excavation, and the off-
site transportation and disposal of the excavated soil would require the completion of numerous
administrative procedures including RCRA permit requirements, Land Disposal Restrictions, waste
profiling, and manifesting. While constituting a significant effort, these procedures could readily be
accomplished. Administrative implementation of Alternative 5 would be the easier than Alternative 4

since the excavation effort is reduced greatly.

s Cost

The capital and O&M costs and net present worth (NPW) of the soil remedial alternatives were estimated
to be as follows:
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Alternative Capital ($) NPW of O&M ($) NPW ($)
1 0 0 0
2 1,326,000 0 1,326,000
3 3,078,000 0 3,078,000
4 9,340,000 0 9,340,000
5 990,000 0 990,000

The above cost figures have been rounded to the nearest $1,000 to reflect the preliminary nature of the
estimates. The costs of Alternatives 2 and 3 include pilot-scale testing. A detailed breakdown of cost
estimates is provided in Appendix B.
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1.0 INTRODUCTION

This Feasibility Study (FS) was prepared for Site 22, former Building 105 Old Dry Cleaning Facility, at the
United States (U.S.) Naval Station Great Lakes located in Lake County, lllinois under Contract Task Order
384. This FS was prepared in accordance with the Comprehensive Long-Term Environmental Action
Navy Ill, Contract Number N62467-94-D-0888, the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and its governing regulations and Guidance for Conducting
Remedial Investigations and Feasibility Studies [United States Environmental Protection Agency (U.S.
EPA), October 1988], the Superfund Amendments and Reauthorization Act of 1986 and its governing
regulations, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of
Federal Regulati'ons (CFR) Part 300, and the National Environmental Policy Act (NEPA) (40 CFR
1500-1508).

The Navy implemented this FS with a team including representatives from the lilinois Environmental
Protection Agency (lllinois EPA), Naval Facilities Engineering Field Division Southern (NAVFAC EFD
SOUTH), the Navy's consultant Tetra Tech NUS, Inc. (TtNUS), and the Naval Station Great Lakes
Environmental Department. The Statement of Work requires identification of possible remedial
alternatives to address the risks at Site 22. The selected remedy will be determined based on evaluation
of the developed alternatives compared to the nine remedy selection criteria outlined in Section
300.430(e) of the NCP and CERCLA Section 121.

1.1 FACILITY BACKGROUND

Naval Station Great Lakes (see Figure 1-1) covers 1,632 acres of Lake County, lllinois. Lake County is
located in northeastern lllinois, north of the City of Chicago, and comprises 24 miles of Lake Michigan
shoreline. Lake County extends from the Wisconsin border south to Cook County and from Lake
Michigan west to McHenry County. Lake County is divided into 18 townships, 52 incorporated cities and
villages, and 18 unincorporated cities and villages.

There are numerous lakeside communities in Lake County. The 2000 U.S. Census Bureau data
estimates the county’s population at 617,975. -During the 1950s and 1960s, population growth occurred
primarily in the lakefront communities but, by the 1980s and 1990s, population growth moved north and

west. Currently, most of Lake County’s population lives in the 52 incorporated cities and villages.
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Current land uses in Lake County include agricultural, industrial, and residential. Farmland and lake
resorts characterize the western portions of the county, while industrial, urban, and suburban areas follow
the 24 miles of Lake Michigan shoreline on the east. There are also three state parks in Lake County.

Naval Station Great Lakes administers base operations and provides facilities and related support to
training activities (including the Navy's only boot camp) as well as a variety of other military commands
located on base. There are a variety of land uses that currently surround Naval Station Great Lakes.
Along the northern boundary of the base are the most highly urbanized and industrial areas. Much of the
land beyond the northwestern site boundary comprises unincorporated lands of Lake County and lies
vacant except for scattered retail and residential properties. Adjacent to the western boundary are
primarily industrial properties; while along the southern boundary is a mixture of public open space and
residential land (TtNUS, June 2003).

1.2 SITE CHARACTERIZATION

1.2.1 Location and Description

Site 22, former Building 105 the Old Dry Cleaning Facility, at Naval Station Great Lakes is bounded on
the south by Porter Street, on the west by a vacant asphalt-paved lot, on the north by Bronson Avenue,
and on the east by Sampson Street (see Figure 1-2). The building was a slab-on-grade structure
measuring approximately 150 feet by 70 feet. The former 10,500-square foot building occupied a lot
measuring approximately 250 feet by 115 feet. Naval Station Great Lakes (U.S. EPA # IL7170024577)
has operated with Resource Conservation and Recovery Act (RCRA) interim status authorization since
November 19, 1980. Building 105 was originally included in a RCRA Part A permit that has been
modified over the past 25years. This RCRA unit is located in the southeastern quarter of the
northwestern quarter of the southwestern quarter of Section 4, Township 44 North, Range 12 East
(TtNUS, June 2003).

122 History

Building 105 was constructed in 1939 and was utilized as a dry cleaning facility until 1993 or 1994 when it
was converted to a vending machine supply and repair station. From 1993 or 1994 until February 2001,
the building was used to warehouse and repair vending equipment and products. The vending machine
supply and repair operations ceased in February 2001, and the building was vacant until it was
demolished in March 2003.
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The RCRA unit in Building 105 (SO1) consisted of a drum storage area located inside along the eastern
wall. Hazardous waste consisting of spent tetrachloroethene (PCE) from the laundry facilities was stored
in this area from 1980 until 1987. The maximum quantity of waste stored at this unit is unknown; however
according to the revised RCRA permit, 165 gallons (three 55-gallon drums) was the maximum arnount of
waste stored at one time in this area. The storage area consisted of the concrete ficor (no berms or
curbs were present) of the building adjoining the concrete block exterior wall. Near the storage area, two
cracks and construction joints were observed in the concrete floor, as well as a garage-type entry door
and several floor drains. Historic building foundation plans show the floor drains were connected to the
storm sewer system located outside of the building. No visual evidence of spillage (staining) was
observed or reported in this area, and the floor was in good condition in February 2003 as indicated in the
Remedial Investigation and Risk Assessment (RI/RA) report (TINUS, 2004).

The building foundation plans also show two 6-inch drains from the gutter under the washing machines
associated with previous laundry operations. These drains were connected to a grease catch basin
located outside the southeastern corner of the building by a 6-inch cast iron pipe (see Figure 1-2). The
grease catch basin was approximately 5 feet by 7.5 feet by 5.5 feet deep with two chambers and had a
6-inch tile effluent pipe that was connected to another catch basin. It is speculated that the effluent line
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grease caich basin was connected o the waste water (sanitary) r Navai Statior
Lakes. It is postulated that the soil and groundwater contamination is from this part of the dry cleaner
operations.
1.23 Previous Investigations

Investigations at Site 22 resulted in correspondence with the lilinois EPA, the implementing agency for
unit closure. Soil and groundwater sampling was conducted at Site 22 by several contractors over the
last 10 years. The resuits of the last investigation are shown on Figures 1-3 to 1-6. Tables 1-1, 1-2, and
1-3 show a summary of the analytical results for soil (surface and at depth) and groundwater sampling,
respectively. According to these investigations, the chemicals of concern (COCs) are PCE and
cis-1,2-dichloroethene (DCE) in soil and groundwater. The “hot spot” of contamination is located near the
southeastern corner of the building along Sampson Street near the former grease catch basin.

1.2.4 Site-Specific Geology and Hydrogeology

1.2.4.1 Geology

Geologic conditions at Site 22 were characterized as part of the RI/RA (TINUS, 2004). Surface and

subsurface materials at Site 22 were visually classified based on macrocore samples and split-spoon
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samples collected during the drilling of soil and well borings conducted as part of the TINUS field
investigation. The shallow subsurface lithology of Site 22 was characterized to a depth of 50 feet.

Fill material, consisting of gravel, sand, silt, cinders, and occasionally bricks is present over most of the
site to thicknesses of up to approximately 5 feet. Below the fill material layer is a heterogeneous mixture
of sandy clays, gravelly clays, and silty clays with discontinuous silt and sand stringers to a depth of
30 feet below ground surface (bgs) that is considered the undisturbed, shallow subsurface lithology of
Site 22. Immediately below this is a fine- to coarse-grained sand layer that appears to be laterally
extensive over much of the site. The thickness of this sand layer varies slightly, ranging from

approximately 7 to 10 feet thick. Immediately below this sand layer are clays and silty clays. Laboratory

sieve analysis of composite samples from these deposits indicates that the Unified Soil Classification

GIyeie e = LT PVSI TU oW : L

System descriptions of these soils are ML (sandy silt) to CL (silty clay).

1.24.2 Hydrogeology

Two separate aquifers are present at Site 22, a shallow (water table) and a deep confined aquifer. The
shallow aquifer (water table) ranges from 4 to 30 feet bgs and is composed primarily of unconsolidated
clays, silts, and silty clays with discontinuous sand and gravel lenses interspersed throughout. In general,
the water table within these heterogeneous soils is shallow and is typically encountered at a depth of 4 to
18 feet bgs at the site. Groundwater can be expected to migrate horizontally in the more permeable
materials found in the silts and clays. The deep aquifer ranges from 30 to 40 feet bgs and is composed of
fine to coarse sand. In many sections of the site, clays and silty clays directly overlay and underlay this
sandy layer. It is not known whether the deep aquifer is present throughout the site. However, based on
the geologic setting and lithologies encountered, it is considered likely that this deep aquifer does exist
throughout the site area. Groundwater in this aquifer is confined and exhibits a reasonably strong,
upward gradient. Static groundwater levels in these wells ranged from 5 to 8 feet bgs. Water ievel
elevations vary only sfightly across the site (less than 0.1 foot of head change between the monitoring

wells).

Recharge to the shallow aquifer is minimal because of the presence of the high density polyethylene
(HDPE) membrane installed where Building 105 once stood. This membrane covers 80 percent of the
site preventing precipitation from migrating downward through the soil. Consequently, recharge via
precipitation and transport through the shallow aquifer to the deep aquifer is also minimized. Historically
(before the installation of the HDPE liner), precipitation infiltration was limited because of Building 105

itself and the surrounding asphalt parking lot.
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The groundwater flow pattern for the shallow aquifer is fairly complicated. The horizontal groundwater
gradient is very similar across most of the site, although the direction varies widely. Groundwater flow in
the shallow aquifer is to the west, east, and south. From a very general perspective (considering the tour
monitoring wells located around the perimeter of the site — NTC22MWO01S, NTC22MWO02S,
NTC22MWO07S, and NTC22MWO08S — see Figure 1-6), groundwater migrates southwest in the general
direction of Pettibone Creek; although, the overall groundwater path is much more complicated.
Groundwater elevation lows are observed in the southwestern corner of the former building at
NTC22MWO04S, the southeastern corner of the former building at NTC22MWO06S and near the
southeastern edge of the site at NTC22MWO09S. Though the latter two locations are near utility conduits,
there is no evidence from the boring logs that suggest their low elevations are anomalies due to drainage
along these conduits. However, these manmade subsurface structures appear to influence groundwater
elevations, particularly around NTC22MWO06S.

Horizontal hydraulic conductivity (K) values for the shallow aquifer ranged from 0.00248 foot per day
[8.75 x 107 centimeters per second (cm/sec)] to 3.53 feet per day (1.25 x 10° cm/sec). The geometric
mean horizontal K values for the six shallow aquifer monitoring wells was calculated to be 0.186 foot per
day (6.54 x 10®° cm/sec). These values are within the typical range for silty clays and clayey sands
(Fetter, 1980 and Freeze & Cherry, 1979). In the deep aquifer, horizontal K values ranged from 0.5 oot
per day (1.76 x 10 cm/sec) to 150 feet per day (5.29 x 1072 cm/sec). The geometric mean horizontal K
for these deep aquifer monitoring wells was calculated to be 15.5 feet per day (5.45 x 10 cm/sec).
These values are within the typical range for fine to coarse sands (Fetter, 1980 and Freeze & Cherry,
1979).

The horizontal hydraulic gradient for the shallow aquifer ranged from a high of approximately 0.0425 to
0.0320 and to 0.0419. Using an average porosity of 0.35 for the gravelly clay/silty clay (Freeze and
Cherry, 1979) and the site-wide geometric mean K value for the shallow maonitoring wells (0.186 foot per
day), the groundwater velocity was approximated. The calculated groundwater migration rates are
0.0223 feet per day (8.15 feet per year), 0.01699 feet per day (6.21 feet per year), and 0.0226 feet per
day (8.25feet per year). This range of groundwater velocities is generally consistent with the
geology/lithology present at the site.

Care must be taken when interpreting these results, though. Based on the lithologies present, horizontal
groundwater flow only occurs in the continuous sand and gravel lenses. There is no evidence from the
boring logs that these lenses are laterally extensive where contamination has been found. Large-scale,

site-wide transport (and off-site transport) of potential contaminants in the shallow aquifer is not likely to
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be occurring. Furthermore, based on the direction of groundwater flow, most of the groundwater remains

on site.

13 ENVIRONMENTAL CONDITIONS

The following briefly reviews the RI/RA investigation, the condition of Site 22 as of October 2003; more
detailed information is available in Section 4.0 (Nature and Extent of Contamination) and Section 6.0
(Human Health Risk Assessment) of the RI/RA report (TtNUS, 2004). In this section, the environmental
conditions, including the nature and extent of contamination and human health risk assessment results,

are briefly reviewed.

1.3.1 Nature and Extent of Contamination

The following briefly summarizes the nature and extent of the current contamination in surface soil,

subsurface soil, and groundwater at Site 22:

e Tne primary source of soil and groundwater contamination appears to be the former dry cleaner

operation and associated drains and grease catch basin in the southeastern portion of the building.

e Chlorinated volatile organic compounds (VOCs) are significant site-related contaminants at Site 22.
FPCE and its degradation products [e.g. trichloroethene (TCE), cis-1,2-DCE, and vinyl chloride] were
detected in surface and subsurface soil at high concentrations in the vicinity of former Building 105,
with the highest concentrations detected near the former drains and grease catch basin. In addition,
PCE and its degradation products (TCE and cis-1,2-DCE) were detected in groundwater at the same

locations.

e PCE and its degradation products, TCE, DCE, and vinyl chloride, were detected in surface and
subsurface soil at concentrations exceeding screening levels for groundwater protection. Some of
the VOC concentrations reported for soil in the southeastern corner of the site also exceed the lllinois
EPA Tiered Approach to Corrective Action Objectives (TACO) for human exposure (i.e., incidental
ingestion, inhalation). lllinois EPA has classified the contaminated media (soil and groundwater) as a
listed hazardous waste for PCE (F002). If the contaminated media is removed from this site, it would

have to be identified as a listed hazardous waste.

e Impacted soil and groundwater around the former drains and grease catch basin are limited to

shallow depths (up to 30 feet deep), with the highest concentrations being between 8 to 20 feet bgs.
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Impacts to the deeper aquifer zone are limited both in concentration and migration potential due to
the geology of the site.

e There does not appear to be a groundwater plume currently present at the site. Impacts to the

groundwater are to areas immediately surrounding the former drains and grease catch basin area.

13.2 Human Health Risk Assessment

Site 22 is currently covered with asphalt. Most of the footprint of former Building 105 is also covered with
a HDPE liner that was placed under the asphalt after the building was demolished. Therefore, there is no
current exposure to contaminated environmental media at the site. Construction workers, maintenance
workers, future occupational workers, adolescent trespassers, and hypothetical future civilian and military
residents (adults and children) were evaluated as potential receptors in the site-specific human health risk
assessment (HHRA).

These receptors were evaluated for direct exposure to surface soil and indirect exposure to vapors emitted
from surface soil. To aid in risk management decisions, potential receptors were also evaluated for
exposure to chemicals of potential concern (COPCs) in subsurface soil. Construction workers were
evaluated for exposure to COPCs in groundwater (dermal contact). Potential future onsite residents were
not evaluated for exposure to COPCs in groundwater because groundwater at Site 22 is not used as a
potable water source under current conditions and is not anticipated to be used for this purpose under

projected future land uses.

Several inhalation exposure pathways were evaluated using various predictive models because the
COPCs for Site 22 are classified as volatiles. Potential receptors were evaluated for vapors emitted from
soil and groundwater into outdoor ambient air and to air inside buildings. The scenarios evaluated in the
HHRA assume that soil at the site has been exposed in future excavation projects and that commercial or

residential buildings have been constructed on the site.
The list of COPCs based on the HHRA for Site 22 includes the following:
» Surface soil - PCE, TCE, cis-1,2-DCE

» Subsurface soil — PCE, TCE, cis-1,2-DCE, vinyl chloride
e Groundwater — PCE, TCE
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The concentrations of the COPCs in soil exceeded their respective U.S. EPA and Hlinois EPA Soil
Screening Levels {(SSLs) for the protection of groundwater, which are used to evaluate the potential of a
chemical to impact groundwater quality by the migration of chemicals from soil to groundwater. Maximum
soil concentrations are compared to SSLs, and exceedances of SSLs indicate the potential to adversely
impact groundwater. Minimal migration of contaminants from soil to groundwater has occurred as
demonstrated by the detection of chlorinated VOCs in groundwater in the area of the former drains and
grease catch basin underlying Site 22.

Under future land use, quantitative estimates of noncarcinogenic and carcinogenic risks [Hazard Indices
{(Hls) and Incremental Lifetime Cancer Risks (ILCRs), respectively] were developed for potential receptors
hypothetically exposed to COPCs in soil and groundwater.

For the Reasonable Maximum Exposure (RME) scenarios, the cumulative ILCR for adolescent
trespassers (6.6x107) was less than 1x10°. The ILCRs for construction workers (7.2x107%), future
occupational workers (5.3x10'5), and maintenance workers (3.0x10'6) were within U.S. EPA's risk
management range, 1x10® to 1x10™. ILCRs for future military adult residents (7.5x10™), future military
child residents (1.8x10®), and future civilian residents (4.7x10%) exceeded U.S. EPA's risk management

range.

Cumulative His for maintenance workers (0.019), occupational workers (0.36), and adolescent
trespassers (0.011) under the RME scenarios were less than the lliinois EPA and U.S. EPA benchmark
{(1.0), indicating that adverse noncarcinogenic effects are not anticipated for these receptors under the
defined exposure conditions. Total Hls for construction workers (33), hypothetical future military and
civilian residents (adult Hl = 24, child Hl = 58) exceeded the lllinois EPA and U.S. EPA benchmark (1.0).

The elevated carcinogenic and noncarcinogenic risks for the construction worker were mainly due to
exposure to PCE in soil and groundwater. Inhalation of vapors (mainly PCE and TCE) migrating from soil
into air inside buildings was the major contributor (i.e., risks greater than 1x10™) to the elevated risk for
future military and civilian residents. Inhalation of indoor air impacted by vapors migrating from
groundwater, inhalation of outdoor air, and incidental ingestion of soil were minor contributors to the

cumulative risks for future residents (i.e., risks greater than 1x10°® and less than 1x10%).

. The following important uncertainties are associated with the estimated ILCRs and His for Site 22:
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e The site is currently covered with asphalt and most of the footprint of former Building 105 is also
covered with a HDPE liner preventing direct contact with chemicals and greatly impeding the

migration of vapors or leaching of chemicals to groundwater.

» The Exposure Point Concentrations (EPCs) used to evaluate groundwater and surface soil risks were

the maximum detected concentrations.

e The air concentrations used for the indoor and outdoor inhalation exposure scenarios were not

measured concentrations but were estimated from various models.

e For modeling purposes, it was assumed that the entire volume of groundwater beneath buildings
contained the maximum detected concentrations of PCE and TCE.

» A number of soil and groundwater samples required dilution by the laboratory because of high
concentrations of PCE, and it is possible that some compounds may have been “diluted out” resulting

in an underestimation of risks.

 Dermal contact with soil was not quantitatively evaluated because U.S. EPA dermal guidance does

not provide dermal absorption values for VOCs in soil.

In summary, carcinogenic and noncarcinogenic risk estimates for hypothetical future workers and residents
at Site 22 exceeded U.S. EPA benchmarks, indicating the potential for adverse health effects from exposure
to COPCs in soil and groundwater. The quantitative risk evaluation indicated that His for these receptors
were greater than 1.0 and that ILCRs were greater than or within the U.S. EPA's risk management range,
1x10° to 1x10™ for several receptors. There were important uncertainties in the risk assessment that could
either overestimate or underestimate the risk estimates. However, because the site is paved and most of
the footprint of former Building 105 is also covered with a HDPE liner and groundwater is not used as a

potable water source, there is no current exposure or risk.

1.3.3 Ecological Risk Assessment

Site 22 provides no real terrestrial habitat, with only a strip of grass south of the site boundary. Although
a few ecological receptors may be present at the site, they will not be exposed to site contaminants;
therefore, an ecological risk assessment was not conducted at Site 22. Groundwater migration will be
monitored in the future; if contaminants were to migrate as far as Pettibone Creek, potential ecotogical
impacts would need to be re-evaluated.
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14 DOCUMENT ORGANIZATION

This FS Report has been organized with the intent of meeting the general format requirements specified
in the BI/FS Guidance Document (U.S. EPA, October 1988). This report consists of the following five

sections:

e Section 1.0, Introduction - summarizes the purpose of the report, provides site background

information, summarizes findings of the previous investigations, and provides the report outline.

e Section 2.0, Remedial Action Objectives (RAOs) and General Response Actions (GRAs) - presents
the RAOs, identifies applicable or relevant and appropriate requirements (ARARs) and To Be
Considered (TBC) criteria, develops Preliminary Remediation Goals (PRGs) and associated GRAs,
and provides an estimate of the volume of contaminated media to be remediated. This section also

discusses the uncertainties for this FS related to site-specific conditions.

« Section 3.0, Screening of Remediation Technologies and Process Options - provides a two-tiered
screening of potentially applicable remediation technologies and identifies the technologies that will
be assembled into remedial alternatives.

e Section 4.0, Assembly and Detailed Analysis of Remedial Alternatives - assembles the remedial
technologies retained from the Section 3.0 screening process into muiltiple remedial alternatives,
describes these alternatives, and performs a detailed analysis of these alternatives in accordance
with the seven CERCLA criteria.

» Section 5.0, Comparative Analysis of Remedial Alternatives - compares the remedial alternatives, on

a criterion-by-criterion basis, for each of the seven CERCLA analysis criteria used in Section 4.0.

010608/P 1-10 ‘ CTO 0384



N4

UMMARY OF DESCRIPTIVE STATISTICS AND CRITERIA

TABLE 1-1

COMPARISONS FOR Ri SURFACE SOIL DATA
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

o USEPA Generic| .. . . . : Nlinois o
sample with | *'3%€| average | _MNOIS | 1ach torsoil | Regions | Region9 USEPA Soil to Winois TACO | TACO Soilto | - lllinois | r 0 ¢ aoit | TACOfor | TACO for Soil
Frequency Range of Range of 3 of TACO for .- N ; . . Generic Soil to Soil to Groundwater | TACO for . . Inhalation-
Parameter | Maximum . of All . Ingestion Residential | Residential PRG A Groundwater . _ Inhalation Soil N
of Detection Detects Nondetects Concentration Positive Results™ Soil E d @ PRG E dances® Groundwater SSL (DAF=1) Groundwater Tier 1 Soil- E d @ | nhalation- | Industrial
Results | 0" | Ingestion® | —X¢eedances xeeeaances™ | ssi (DAF=1) | Tier1? Exceedances® | Inhalation® | ~Xc€dances -} Exceedances®
Exceedances’ : Industrial
Volatiles (ug/kg) ) - .
Cl1S-1,2-DICHLOROETHENE _2/10 490 J - 52,000 | 4.4 - 8,700 | NTC2255150001] 26,245 5,724 780,000 0 43,000 1 20 2 400 2 1,200,000 0 1,200,000 0
TETRACHLOROETHENE 10/10 . {0.65 J - 770,000 0 NTC22S8S150001] 101,183 | 101,183 12,000 3 1,500 6 2.9 7 60 6 11,000 3 20,000 3
TRICHLOROETHENE 2/10 730 J-7,700J ] 4.4 - 8,700 | NTC2258150001| 4,215 1,318 58,000 0 53 2 2.8 2 60 2 5,000 1 8,900 0

1 - The average concentrations were calculated using one-half the detection limit for non-detects.

2 - Hllinois EPA (October 2004).

3 - Number of samples that exceed criterion. .
TACO - lllinois EPA Tiered Approach to Corrective Action Objectives. .
J - Positive result is estimated as aresult-of a value less than the reporting limit or technical noncompliance.

PRG = Preliminary Remediation Goal

SSL = Soil Screening Level

DAF = Dilution Attenuation Factor
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TABLE 1-2

SUMMARY OF DESCRIPTIVE STAT!ST!CS AND COMPARISONS FOR Rl SUBSURFACE SCIL DATA
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, ILLINOIS

: Lo ) ’ USEPA Generic . : . A Hlinois TACO
Frequency Ranceof | Sample with A"‘:fge Average T;'\'gg'fir TACO for Soil | Region® | Region9 Gengﬁf';"‘)“ o  Soilto | TACOSoiito gf(if;:v‘;:t:: Ilinois TACO "'";z'rssgi"co "'";g'rssgi‘lco for Soil
Parameter of Range of Detects| 9 Maximum . of All ! Ingestion Residential |Residential PRG Groundwater | Groundwater Tier 1 for Soil | ‘h Jati Inhalation- Inhalation-
Detections Nondetects| ¢ ncentration | FoSitve Results™|, Soil Exceedances®| PRG | Exceedances® | Croundwater | oo (DAF=1) Tier 1@ o ‘Inhaation® | _ T2 1on o Industrial
' ' Results Ingestion SSL (DAF=1) ® Exceedances' Exceedances® | Industrial® ©
Exceedances' Exceedances
Volatiles (ug/kg) . - : - .
1,1,1-TRICHLOROETHANE 3/36 6.7-45J 4.1 - 26,000 | NTC22SB151112-D 21 694 - NC 0 1,200,000 0 97 0 2,000 0 1,200,000 0 1,200,000 0
1,1,2-TRICHLOROETHANE 1/36 43J 4.1-26,000] NTC22SB200911 4 852 310,000 0 730 0 0.91 1 20 0 1,800,000 0 1,800,000 0
1,1-DICHLOROQOETHANE 3/36 2J-51 4.1 -26,000] NTC228B200911 19 694 7,800,000 0 . 510,000 4 1,000 0 23,000 -0 1,300,000 .0 130,000 0
1,1-DICHLOROETHENE 3/36 2.9J-42J 4.1 - 26,000 | NTC225B151112-D 20 694 700,000 0 120,000 0 2.9 2 60 0 1,500,000 0 300,000 0
CI8-1,2-DICHLOROETHENE 6/36 55 - 9,300 J 4.1 -23,000] NTC22SB191920 4,459 762 780,000 0 43,000 0 20 6 400 4 1,200,000 0 1,200,000 0
TETRACHLOROETHENE 31/36 0.55 J- 870,000Jf 2.8-4.8 NTC225B060708 | 53,891 46,406 12,000 5 - 1,500 7 2.9 - 14 60 - 10 11,000 8 20,000 4
TRANS-1,2-DICHLOROETHENE 4/36 1.6J-89J 4.1 - 26,000 | NTC228B151112-D| 28 695 1,600,000 0 69,000 0 34 1 700 0 3,100,000 -0 3,100,000 0
TRICHLOROETHENE 7/36 0.71J-7,300J {4.1-23000] NTC223B060708 2,581 517 58,000 [¢] 53 6 2.8 6 60 5] 5,000 2 8,900 0
VINYL CHLORIDE 1/36 140 J 4.1 - 26,000 | NTC22SB151112-D 140 696 460 0 79 1 0.67 1 10 1 280 0 1,100 0

1 - The average concentrations were calculated using one-half the detection limit for non-detects.

2 - lllinois EPA (October 2004).

3 - Number of samples that exceed criterion.
TACO - lllinois EPA Tiered Approach to Corrective Action Objectives.
J-- Positive result is estimated as a result of a value less than the reporting limit or a technical noncompliance.

PRG = Preliminary Remediation Goal

SSL = Soil Screening Level
DAF = Dilution Attenuation Factor
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TABLE 1-3

SUMMARY OF DESCRIPTIVE STATISTICS AND CRITERIA COMPARISONS FOR Rl GROUNDWATER DATA

SITE 22 - BUILDING 105 OLD DRY CLEANING FAC

NAVAL STATION GREAT LAKES, ILLINOIS

BT

([ ]

1 - The average concentrations were calculated using one-half the detection limit for non-detects.
2 - Hlinois EPA (October 2004).

3 - Number of samiples that exceed criterion.

4 - USEPA (Summer 2002).

TACO - lllinois EPA Tiered Approach to Corrective Action Objectives.

NC - No criterion.

PRG = Preliminary Remediation Goal
MCL = Maximum Contaminant Level

.J - Positive result is estimated as a result of a value less than the reporting limit or a techmcal noncompllance

Average | - Region| . ; Illinois TACO TACO
Frequency Range of Range of | Sample with Maximum of %° | Average 9 Tap Region 9 Tap Groundwater | Groundwater |Federal MCL Fed MCL GW
Parameter of - . 7 - of All Water PRG I tion Ti Tier 1 W Exceedances
. Detection Detects Nondetects Concentration Positive Results” Water Exceedances® ngestion Tier ‘ G ®
' Results PRG : 1@ Exceedances®
Volatiles (ug/L) ) : 7 -
CHLOROMETHANE 114 0.21J 1 -2,000 NTC22GW10D 0.21 72 . 1.5 0 NC 0 NC 0
CI1S-1,2-DICHLORQOETHENE 1/14 2.6 1-2,000 NTC22GW10S 26 | .72 61 0 70 0 70 0
TETRACHLOROETHENE 6/14 - |0.24J-59,000f  1-2.2 NTC22GW06S 9,846 4220 | 0.66 4 5 3 5 3
TRICHLOROETHENE 1/14 1.3 1-2,000 NTC22GW10S 1.3 72 0.028 1 5 0 5 0
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2.0 REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS

This section develops RAOs and derives PRGs for contaminated soil and groundwater at Site 22, former
Building 105 Old Dry Cleaning Facility, based on the site conditions presented in Section 1. The RAOs
provide the basis for selecting appropriate remedial alternatives. The PRGs for the contaminated media
are developed in this section, and GRAs that may be suitable to achieve the PRGs are presented.
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The regulatory requirements and guidance chemical-, location-, and action-specific
h

presents the COCs and the conceptual pathways through which these chemicals may affect human
health, derives the environmental media of concern, and discusses the uncertainties in this FS as it
relates to contamination from chiorinated organics and development of site-specific PRGs. Finally, this

section presents an estimate of the volume of contaminated soil and groundwater that has been impacted.

2.1 REMEDIAL ACTION OBJECTIVES

The purpose of this section is to develop RAOs for Site 22 at Naval Station Great Lakes, Hlinois.
Development of RAOs is an important step in the FS process. The RAOs are medium-specific goals that
define the objectives of conducting remedial actions to protect human health and the environment. The
RAOs specify the COCs, potential exposure routes and receptors, and acceptable ranges of contaminant
concentrations (i.e., PRGs) for the site. Section 2.1.1 presents the RAOs developed for Site 22. The
development of PRGs takes into consideration ARARs and TBCs. Section 2.1.2 identifies the ARARs and
TBCs, Section 2.1.3 identifies the media of concem, and Section 2.1.4 identifies the COCs for
remediation.

2.11 Statement of Remedial Action Objectives

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or acceptable
contaminant concentrations. This FS addresses soil and groundwater contamination at Site 22. The
RAOs were developed to permit consideration of a range of treatment and containment alternatives based
on the current and potential future land use as a parking lot with neighboring barracks, galley, and
commercial areas (Naval Station Great Lakes, 2003). To protect the public from current and potential

future health risks, as well as to protect the environment, the following RAOs were developed:

* Prevent unacceptable human health risks associated with inhalation, ingestion, and dermal contact

with soil containing chlorinated organics at concentrations greater than established PRGs.

010608/P 2-1 ‘ CTO 0384
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e Prevent unacceptable human health risks associated with ingestion of groundwater or future dermal
contact by workers with groundwater containing chlorinated organics at concentrations greater than
established PRGs.

e Prevent further adverse impacts on groundwater from chlorinated organics migrating from soil to
groundwater. It should be noted that at the current time this exposure pathway is not applicable to
Site 22 because the site is capped and groundwater at Naval Station Great Lakes is not used as a

source of potable water and is not expected to be used in the future.

* In order to comply with the Naval Station Great Lakes RCRA permit issued by lllinois EPA, obtain
closure for the drum storage area (RCRA Unit SO1). This will include conducting remedial actions to
reduce chlorinated VOC mass in soil and groundwater.

In meeting these RAOs, contaminated media containing listed hazardous waste may be left in place.

2.1.2 Applicable or Relevant and Appropriate Requirements and To Be Considered Criteria

ARARs consist of the following:

e Any standard, requirement, criterion, or limitation under federal environmental law.
s Any promulgated standard, requirement, criteria, or limitation under a state environmental or facility-
siting law that is more stringent than the associated federal standard, requirement, criterion, or

limitation.

TBCs are nonpromulgated, nonenforceable guidelines or criteria that may be useful for developing a
remedial action or are necessary for determining what is protective of human health and/or the
environment. Examples of TBCs include U.S. EPA’s Drinking Water Health Advisories, Reference Doses
(RfDs), and Cancer Slope Factors (CSFs).

One of the primary concerns during the development of remedial action aiternatives for hazardous waste
sites under CERCLA is the degree of human health and environmental protection offered by a given
remedy. Section 121 of CERCLA requires that primary consideration be given to remedial alternatives
that attain or exceed ARARs. The purpose of this requirement is to make CERCLA response actions

consistent with other pertinent federal and state environmental requirements.
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2121 Definitions

The definitions of ARARs and TBCs are as follows:

Applicable requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state law
that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or
other circumstance at a CERCLA site.

Relevant and appropriate requirements are cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under federal
or state law. While these relevant and appropriate requirements are not "applicable" to a hazardous
substance, pollutant, contaminant, or remedial action, location, or other circumstance at a CERCLA
site, they address problems or situations sufficiently similar to those encountered at the CERCLA site
that their use is well suited to the particular site.

TBCs are a category created by U.S. EPA that includes nonpromulgated criteria, advisoriés, and
guidance issued by federal or state government that are not legally binding and do not have the status
of potential ARARs. However, pertinent TBCs will be considered along with the ARARs in determining

the necessary level of cleanup or technology requirements.

Under CERCLA Section 121(d)(4), U.S. EPA may waive compliance with an ARAR if one of the following

conditions can be demonstrated:

The remedial action selected is only part of a total remedial action that will attain the ARAR level or
standard of control upon completion.

Compliance with the requirement will result in greater risk to human health and the environment than

other alternatives.

Compliance with the requirement is technically impracticable from an engineering perspective.

The remedial action selected will attain a standard of performance that is equivalent to that required

by the ARAR through the use of another method or approach.
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+ With respect to a state requirement, the state has not consistently applied the ARAR in similar

circumstances at other remedial actions within the state.
The NCP identifies three categories of ARARs {40 CFR Section 300.400 (g)] as follows:

» Chemical-Specific: Health-risk-based numerical values or methodologies that establish concentration

or discharge limits for particular contaminants. Examples include U.S. EPA’s Maximum Contaminant
Levels (MCLs) and Clean Water Act (CWA) Ambient Water Quality Criteria (AWQCs).

o Location-Specific: Restrict actions or contaminant concentrations in certain environmentally sensitive

areas. Examples of these areas regulated under various federal laws include floodplains, wetlands,

and locations where endangered species or historically significant cultural resources are present.

o Action-Specific: Technology- or activity-based requirements, limitations on actions, or conditions
involving special substances. Examples of action-specific ARARs include wastewater discharge
standards and performance or design standards, controls, or restrictions on particular types of

activities.

Chemical- and location-specific ARARs and TBCs are discussed in this section. Action-specific ARARs
and TBCs are presented in Section 2.3 along with the discussion of GRAs.

2.1.2.2 Chemical-Specific ARARs and TBCs

Table 2-1 presents federal and State of lllinois chemical-specific ARARs and TBCs applicable to this FS.
The chemical-specific ARARs and TBCs provide medium-specific guidance on “acceptable” or
“permissible” concentrations of contaminants. The following federal and State chemical-specific ARARs

and TBCs from Table 2-1 are considered to be potentially applicable to Site 22:

¢ U.S. EPA Region 9 PRGs. The Region 9 PRGs are risk-based concentrations used to assess the
need for remediation of soil and groundwater under residential and industrial land use. The Region 9
PRGs account for exposure to chemicals in these media by ingestion, inhalation, and dermal contact.
These concentrations are calculated for a target HI of 1.0 for noncarcinogenic effects and a target risk

of 1.0x10™® for carcinogenic effects.

e U.S. EPA SSLs developed according to guidance provided in the U.S. EPA’s Soil Screening Guidance
and calculated on the US. EPAs Soil Screening Guidance  website at
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http://risk.Isd.ornl.gov/calc_start.shtml. The SSLs applicable to Site 22 are concentrations in soil used

to assess indirect exposure to chemicals that may migrate from soil to air (by volatilization or

particulate emissions) or by leaching from soil to groundwater.

o lllinois EPA TACO Soil Remediation Objectives for residential and industrial/lcommercial properties.
The remediation objectives are calculated for a target Hl of 1.0 for noncarcinogenic effects and a
Target Risk of 1.0x10® for carcinogenic effects and are used to evaluate direct exposure to soil by
ingestion, dermal contact, and inhalation and indirect exposure by migration of contaminants from soil

to groundwater.

s RCRA Subtitle C regulates the treatment, storage, and disposal of hazardous waste from its

generation until its ultimate disposal. In general, RCRA Subtitle C requirements for the treatment,

storage, or disposal of hazardous waste will be applicable if:

- The waste is a listed or characteristic waste under RCRA.

- The waste was treated, stored, or disposed (as defined in 40 CFR 260.10) after the effective date
of the RCRA requirements under consideration.

- The activity at the CERCLA site constitutes current treatment, storage, or disposal as defined by
RCRA.

The following chemical-specific requirements included in the RCRA Subtitle C regulations are
potentially applicable to Site 22:

- ldentification and listing of hazardous waste (40 CFR 261)
- Groundwater protection and groundwater monitoring (40 CFR 264.90-264.101)

21.23 Location-Specific ARARs and TBCs

Table 2-2 presents the federal and State of Winois location-specific ARARs and TBCs for this FS. The
location-specific ARARs and TBCs place restrictions on concentrations of contaminants or the conduct of
activities solely based on the site’s particular characteristics or location. The following presents a
summary of federal and State location-specific ARARs and TBCs from Table 2-2 that is considered to be
potentially applicable to Site 22:
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¢ U.S. EPA's Groundwater Protection Strateqy (U.S. EPA, 1984) policy is to protect groundwater for its
highest present or potential beneficial use. The strategy designates the following three categories of

groundwater:

- Class | - Special Groundwater: Waters that are highly vulnerable to contamination and are either

irreplaceable or ecologically vital sources of drinking water.

- Class |l - Current and Potential Sources of Drinking Water and Waters Having Other Beneficial
Uses: Waters that are currently used or that are potentially available.

- Class Ill - Groundwater Not a Potential Source of Drinking Water and of Limited Beneficial Use.

Class Il groundwater units are further subdivided into two subclasses.

-- Subclass IlIA includes groundwater units that are highly to intermediately interconnected to
adjacent groundwater units of a higher class and/or surface waters. They may, as a result, be
contributing to the degradation of the adjacent waters. They may be managed at a similar
level as Class Il groundwater, depending on the potential for producing adverse effects on the

quality of adjacent waters.

- Subclass IlIB is restricted to groundwater characterized by a low degree of interconnection to
adj'acent surface waters or other groundwater units of a higher class within the Classification
Review Area. This groundwater is naturally isolated from sources of drinking waters in such a
way that there is little potential for producing adverse effects on quality. This groundwater has

low resource value outside of mining or waste disposal.
Groundwater at Site 22 is likely considered Class lIA.

¢ Water Classifications set forth in 35 lllinois Administrative Code 620 and criteria specified in Title 35:

Environmental Protection, Subtitle G: Waste Disposal, Chapter I:  Pollution Control Board,

Subchapter F: Risk Based Cleanup Obiectives, Part 742. Administrative Code 620 provides criterié

for defining groundwater as Class | Groundwater (Potable Resource Groundwater) or Class |l

Groundwater (General Resource Groundwater).

e Historic Sites, Buildings, and Antiquities Act of 1935 [16 United States Code (U.S.C.) 461 et seq.]

states that it is federal policy to preserve historic and prehistoric properties of national significance.

Site 22 is not classified as such a property nor is it known to possess aspects of historic or prehistoric
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significance; however, this Act would be applicable if information were found to classify it as such a
property. As such, this Act is potentially applicable.

e Archaeological and Historic Preservation Act of 1974 (16 U.S.C. 469 et seq.) contains provisions for

the protection of historic and archaeological data affected by any federal construction project or
federally licensed project, activity, or program. Although no such data are known to exist within the
boundaries of Site 22, this Act would be applicable if such data were to be found.

» Archaeological Resources Protection Act of 1979 [16 U.S.C. 47%{aa) et seq.] requires federal land

managers to issue permits for the excavation or removal of archaeological artifacts from lands under
their jurisdiction. The Act requires that relevant Native American tribes be notified of permit issuance
if significant religious or cultural sites will be affected. Artifacts have not previously been discovered
within the boundaries of Site 22; however, if such artifacts were to be found during remedial activities,

this Act would be applicable.

¢ Conservation Programs on Military Reservations (Sikes Act) of 1960, as amended (16 U.S.C. 670(a)

et seq.) is an applicable requirement and requires that military installations manage natural resources
for multipurpose uses and public access appropriate for those uses consistent with the military
department’s mission.

2.1.3 Media of Concern

The investigation of Site 22 consisted of evaluating potential human health risks from chemicals in soil
and groundwater (pore water within the soil). Based on the results of the risk assessment, both media
were determined to be of concern at Site 22. However, since soil and groundwater contamination occur in
the same area with no independent groundwater contamination plume, soil and groundwater are

evaluated as a single medium of concern, i.e., wet soil.

214 Chemicals of Concern for Remediation

Human health COCs for Site 22 were established based on the resuits of the human health risk
assessment performed for Site 22 included in the Site 22 RI/RA report (TtNUS, 2004). Only potential
future risks were calculated because Site 22 is currently covered with asphalt, groundwater is not a
potable water source, and there is no current exposure to contaminated environmental media at the site.
The results of the risk assessment indicated that carcinogenic and noncarcinogenic risk estimates for
hypothetical future workers and residents exceeded U.S. EPA and lllinois EPA benchmarks, indicating the
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potential for adverse health effects from exposure to COCs in soil (PCE, TCE, cis-1,2-DCE, and vinyl
chloride) and groundwater (PCE and TCE).

2.2 PRELIMINARY REMEDIATION GOALS

PRGs are concentrations of -contaminants in environmental media that, when attained, should achieve
RAOs. PRGs are developed to make sure that COCs concentrations left on site are protective of human
receptors (based on future residential and industrial land-use). In general, PRGs are established with

consideration given to the following:

* Protecting human receptors from adverse health effects
* Protecting the environment from detrimental impacts from site-related contamination

e Compliance with federal and state ARARs

Soil PRGs were determined for the COCs based on the protection of human health from exposure to
contaminants in soil via direct exposure (dermal contact, ingestion, and inhalation), from indirect exposure

to vapors emitted from surface soil, and from chemicals migrating from soil to groundwater.
Groundwater PRGs were determined for the COCs based on the protection of human health for dermal
contact (construction worker only) and inhalation of vapors migrating from groundwater into future

buildings.

The development of the PRGs, also referred to as cleanup concentrations, is discussed in the following

sections.

2.21 Development of PRGs

The results of the HHRA for Site 22 indicated that carcinogenic and noncarcinogenic risks for hypothetical
future workers and residents exceeded U.S. EPA benchmarks for direct exposure to soil and for indirect
exposure to vapors emitted from surface soil and groundwater. The COCs in surface soil were cis-1,2-DCE,
PCE, and TCE; subsurface soil COCs included cis-1,2-DCE, PCE, TCE, and vinyl chloride and groundwater
COCs included PCE and TCE. A summary of human health risk-based clean up criteria is presented in
Table 2-3. This table includes the most stringent criterion based on lllincis and U. 8. EPA regulations.

Site-specific PRGs protective of hypothetical future workers and residents were developed for these

COCs and are expected to be protective of these exposure pathways. Based on the known future uses of
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the site (i.e., land use is not expected to change) and comments from lllinois EPA, human health PRGs
protective of hypothetical future workers and residents were developed using the exposure assumptions

presented below.

In developing the PRGs protective of future construction/excavation workers, it was assumed that the
workers would be exposed to COCs in soil and groundwater in a future excavation project. For soil,
exposure would be assumed to occur by ingestion, dermal contact, and inhalation, and for groundwater,
the construction workers would be assumed to be exposed by dermal contact and inhalation of vapors in a
trench. The workers are assumed to be exposed 30 days per year with a noncarcinogenic averaging time
of 42 days. The soil ingestion rate is 330 milligrams per day (mg/day), the exposed skin surface area is
5,800 square centimeters (cm?), and the inhalation rate is 2.5 cubic meters per hour (m%hour). Inhalation
of vapors from soil is assumed to occur 8 hours per day, and inhalation of vapors from groundwater in a

trench is assumed to occur 4 hours per work day.

Hypothetical future residents (children and adults) are assumed to be exposed to COCs in soil by
ingestion, dermal contact, and inhalation of fugitive dust and vapors. The future residents are also
evaluated for exposure to vapors from groundwater and soil inside hypothetical future dwellings. Direct
exposure to groundwater is not evaluated for this receptor because groundwater at Site 22 is not used as
a potable water source under current conditions and is not anticipated to be used for this purpose under
potential future land use. The following exposure assumptions were made in developing the residential
cleanup values: residents are exposed 350 days per year for a total of 30 years; children ingest 200 mg of
soil per day, adults 100 mg/day; the inhalation rates for children and adults are 10 m%day and 20 m*/day,
respectively; and the exposed skin surface areas are 2,800 cm? for children and 5,700 cm? for adults.

The cleanup concentrations for soil and groundwater were developed using the exposure factors
discussed above and shown on Table 2-3. The cleanup concentrations for soil and groundwater were
derived using the methodology described in the Site 22 RI/RA (TtNUS, 2004). The table below is the
recommended site-specific PRGs for Site 22.
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SITE 22 - CLEANUP GOALS FOR SOIL AND GROUNDWATER
Chemical of Concern | Frequency of Range of Average of Cleanup
Detection Concentrations | Positive Results Goal
Soil Cleanup Goals (mg/kg)1
cis-1,2-Dichloroethene | 8/46 0.055 - 52 9.2 780
Tetrachloroethene 41/46 0.00055 - 870 64 11
Trichloroethene 9/46 0.00071-7.7 2.9 5
Vinyl Chloride 1/46 0.14 0.14 0.28
Groundwater Cleanup Goals (pg/L)’
Tetrachloroethene 6/14 0.24 - 59000 9850 5
Trichloroethene 114 1.3 1.3 5

1. Lower of TACQ ingestion or inhalation Soil Remediation Objectives for Residential Properties
(Minois EPA, online, 2005)
2. USEPA and lllinois EPA MCLs

222 Uncertainty in the Site-Specific PRGs

There are several uncertainties with the human health PRGs used to establish the proposed limits of
remediation and estimated volumes of contaminated soil. This section discusses each of these
uncertainties. The PRGs calculated for residential and industrial exposure to soil and groundwater were
primarily based on the inhalation of air inside hypothetical buildings. At the current time, there are no
Suildings (military or civilian) on the site. However, future plans for Naval Station Great Lakes indicate that
barracks may be constructed across the street from Site 22. If this were to occur, it is possible that vapors
in subsurface soil and groundwater could migrate from the site to these buildings. The PRGs for
inhalation of indoor air were derived from the Johnson and Ettinger Model used in the risk assessment.
There are a number of uncertainties associated with the use of this model that could significantly affect the
values of the calculated PRGs. For example, the model is very sensitive to the size of the buildings, vapor
infiltration rates, and ventilation rates, which are not known and can only be estimated (usually on the
conservative side). In addition to these parameters, the use model uses U.S. EPA default values for other
parameters, which tends to increase the uncertainty in the PRGs. The direction of the uncertainty is not
known, although the model default values are generally conservative and tend to overestimate air

concentrations.

2.3 GENERAL RESPONSE ACTIONS AND ACTION-SPECIFIC ARARs

GRAs are broadly defined remedial approaches that may be used (by themselves or in combination with
one or more others) to attain the RAOs. Action-specific ARARs and TBCs are those regulations, criteria,

and guidances that must be complied with or taken into consideration during remedial activities on site.
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2.3.1 General Response Actions

GRAs describe categories of actions that could be implemented to satisfy or address a component of an
RAO for the site. Remedial action alternatives will then be composed using GRAs individually or in
combination to meet the RAOs. The RAOs, composed of GRAs, will be capable of achieving the RAOs
for contaminated soil and groundwater at Site 22.

The following GRAs were considered for soil and groundwater:

* No Action

» Limited Action (Institutional Controls and Monitoring)
e Containment

e Removal

¢ In-Situ Treatment

e Ex-Situ Treatment

e Disposal

2.3.2 Action-Specific ARARs

Action-specific ARARs and TBCs are technology- or activity-based regulatory requirements or guidance
that would control or restrict remedial action. Table 2-4 presents the list of federal and State action-
specific ARARs and TBCs for this FS. The following federal and State action-specific ARARs and TBCs
from Table 2-4 are considered to be potentially applicable to Site 22:

+ RCRA Subtitie C requirements may be applicable when the waste is sufficiently similar to a hazardous
waste and/or the on-site remedial action constitutes treatment, storage, or disposal, and the particular
BCRA requirement is well suited to the circumstances of the contaminant release and site. RCRA
Subtitle C requirements may also be applicable when the remedial action constitutes generation of a
hazardous waste. On-site activities, mandated by a federally ordered Superfund cleanup, must
comply with the substantive requirements of RCRA Subtitle C but not with the administrative
requirements (i.e., permits) of RCRA. The RCRA Subtitle C requirements must be met if the cleanup

is not under federal order and/or when the hazardous waste moves off site.
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Based on information supplied by the lllinois EPA, soil and groundwater at Site 22 are considered a listed
RCRA hazardous waste (F002). Therefore, waste associated with this site will be managed and disposed

of as a listed hazardous waste.

e The Hazardous and Solid Waste Amendments (HSWA) is the 1984 amendments to RCRA that
require phasing out land disposal of hazardous waste. Additionally, HSWA establishes a corrective

actions program requiring four basic elements [assessment, investigation, Corrective Measures Study

(CMS), implementation] and establishes a regulatory program for underground storage tanks (USTs).

s National Ambient Air Quality Standards (NAAQSs) (40 CFR 50) promulgated under the Clean Air Act
(CAA) (42 U.S.C. 7401) require the attainment and maintenance of primary and secondary NAAQSs

to protect public health and public welfare, respectively. These standards are not source specific but
rather are national limitations on ambient air quality. States are responsible for assuring compliance
with the NAAQSs. The implementation, maintenance, and enforcement of NAAQSs are potentially
applicable ARARs.

e Department of Transportation (DOT) Rules for Hazardous Materials Transport (49 CFR Parts 107 and

171-179) regulate the transport of hazardous materials, including packaging, shipping equipment, and
placarding. These rules are considered potentially applicable to wastes shipped off site for laboratory

analysis, treatment, or disposal.

e The Occupational Safety and Health Administration (OSHA) Standards (29 CFR 1910) regulate

occupational safety and health requirements applicable to workers engaged in on-site field activities.

e NEPA (42 U.S.C. 4321 et seq.) requires federal agencies to evaluate the environmental impacts
associated with major actions that they fund, support, permit, or implement. Specifically, NEPA
requires federal agencies to consider five issues during the planning of major action: the
environmental impact of the proposed action; any adverse impacts that cannot be avoided with the
proposed implementation; alternatives to the proposed action; the relationship between short-term
and long-term effects; and any irreversible and irretrievable commitments of resources that would be

involved in a proposed action.

o Soil Conservation Act (U.S.C. 5901 et seq.) provides for the application of soil conservation practices

on federal lands. During remedial activities, implementation of such practices would be required.
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» National Emission Standards for Hazardous Air Pollutants (40 CFR 61) sets emission standards for

designated hazardous poliutants. This regulation would be potentially applicable for incineration and
fugitive dust.

+ lllinois Waste Disposal (Hazardous) (35 lllinois Administrative Code 721, 722, 723, 724, and 728)
adopts by reference sections of the Federal hazardous waste regulations and establishes minor

additions to these regulations concerning the generation, storage, treatment, transportation, and
disposal of hazardous wastes. These regulations are appilicable if waste onsite were deemed
hazardous and needed to be stored, transported, or disposed of properly.

o lllinois Solid Waste and Special Waste Hauling (35 llinois Administrative Code 809) establishes

requirements for solid waste and hauling of special waste. These regulations would apply if waste is
transported to a disposal facility.

o lilinois Emission Standards for Hazardous Air Pollutants (lliinois Administrative Code Title 35 Subtitle

B, Chapter |) sets emission standards for designated hazardous pollutants. This regulation would be
potentially applicable for incineration and fugitive dust.

¢ lllinois Environmental Protection Act (415 lllinois Compiled Statute 5/1, Titles (I, lll, V, and VI)
establishes requirements for air pollution, water poliution, land poliution and refuse disposal, and noise

pollution, respectively.

o lllinois Groundwater Quality Regulations (35 lllinois Administrative Code 620) establishes
requirements for groundwater monitoring and reporting as determined under the Permit Section of the
Division of Land Pollution Control.

2.4 ESTIMATED VOLUMES OF CONTAMINATED SOIL AND GROUNDWATER ~ v

For remedial action purposes, the volume of chlorinated VOC-contaminated soil at Site 22 was estimated
based on the locations of samples where COCs were detected at concentrations in excess of the most
conservative soil cleanup goal of 60 pg/kg. The contaminated soil area is illustrated on Figure 2-1.
Subsurface soil samples were collected from below the HDPE liner and gravel and below the gravel base
of the asphalt parking to a depth of 31 feet bgs. Sections 3.2.3 and 3.2.4 of the Rl describes in greater
detail the basis for the soil sample collection. Based on the contaminated soil profile, the soil area for
remediation was divided into three depth intervals, 0 to 2 feet bgs, 2 to 12 feet bgs, and 12 to 25 feet bgs.
The surface area was estimated at 13,750 square feet (ft°). The area at 12 feet bgs was estimated at
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12,100 fi2. The area at 25 feet bgs was estimated at 2,500 ft°. The surface volume was calculated by
multiplying the surface area of 13,750 ft by the total depth of 2 feet. The areas at the surface and at
12 feet bgs were averaged and then multiplied by 10 (for the total depth in feet) to calculate the volume of
soil in the 2- to 12-foot interval. Similarly the area at 12 feet bgs was averaged with the area at 25 feet
bgs and then multiplied by 13 (for the total depth in feet) to calculate the volume of soil in that interval.
This approach was used because the contaminated area is approximately pyramid-shaped. The three
volumes were summed for a total volume of the contaminated soil of 251,650 cubic feet (ft°) [9,320 cubic
yards (yda)]. The calculations are provided in Appendix A. The estimated mass of COCs in the soil
ranges from 2,200 to 26,000 pounds based on the volume calculation above and the average and
maximum soil analytical results, respectively. Mass calculations are presented in Appendix A. For this FS

it has been assumed that the estimated mass of COCs in the soil at the site is 1,700 pounds.

Tha volume of chlorinated VOC contaminated soil at Site 22 was also estimated based on the locations of
samples where COCs were detected at concentrations in excess of the selected PRG (11,000 pg/kg).
The contaminated soil area is illustrated on Figure 2-2. Similar to calculations using the most
conservative cleanup goal of 60 ug/kg, the soil area for remediation based on the selected PRG of
11,000 pg/kg was broken into three depth intervals, 0 to 2 feet bgs, 2 to 12 feet bgs, and 12 to 25 feet bgs.
The surface area was estimated at 2,100 ft*. The area at 12 feet bgs was estimated at 2,800 ft. The area
at 25 feet bgs was estimated at 1,800 2. The surface volume was calculated by multiplying the surface
area of 2,100 ft® by the total depth of 2 feet. The areas at the surface and at 12 feet bgs were averaged
and then multiplied by 10 (for the total depth in feet) to calculate the volume of soil in that interval.
Similarly the area at 12 feet bgs was averaged with the area at 25 feet bgs and then multiplied by 13 (for
the total depth in feet) to calculate the volume of soil in that interval. This approach was used because the
contaminated area is approximately pyramid-shaped. The three volumes were summed for a total volume
of the contaminated soil of 73,300 ft* (2,715 yd®). The calculations are provided in Appendix A. The
estimated mass of COCs in the soil ranges from 650 to 7,500 pounds based on the volume calculation
above and the average and maximum soil analytical results, respectivély. Mass calculations are
presented in Appendix A. For this FS it has been assumed that the estimated mass of COCs in the soil at

the site is 1,450 pounds.

The volume of chlorinated VOC contaminated soil in what is considered the “hot spot” area at Site 22 was
also calculated. As discussed in Section 1.2.2 and 1.2.3, the “hot spot” of contamination is believed to
originate from a grease catch basin and the associated gutters under the washing machines and drains.
The “hot spot” is located near the southeastern corner of Building 105 along Sampson Street near the
former grease catch basin. The “hot spot” surface area is the yellow/orange/red area shown on Figure 2-1

and 2-2 that has PCE concentrations greater than 30,000 ug/kg (approximate surface area of 1,400 ft%).
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The volume of the “hot spot” was calculated by multiplying the surface area by a depth of 25 feet for a total
volume of 35,000 ft* (1,296 yd®). The calculations are also provided in Appendix A. The estimated mass
of COCs in the soil ranges from 300 to 3,600 pounds based on the volume calculation above and the
average and maximum soil analytical results, respectively. Mass calculations are presented in Appendix
A. For this FS it has been assumed that the estimated mass of COCs in the “hot spot” is 1,200 pounds.

The volume of contaminated groundwater (pore water within the contaminated soil) at Site 22 was also
estimated based on the locations of samples where COCs (i.e., PCE) were detected in excess of
groundwater criteria. The surface area of the pore water within the contaminated soil is illustrated on
Figure 2-3. Based on the analytical results of the Rl, the contaminated pore water was delineated as the
area of groundwater where concentrations of COCs are greater than the remediation goals defined in
Section 2.2. The plume extends over an area approximately 200 ft in size and to a depth of up to 25 feet
bgs. Based on a porosity of 0.35, the estimated volume of the plume was computed at approximately
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volume computations are presented in Appendix A. The estimated dissolved mass of COCs in the
groundwater ranges from 1 to 6.5 pounds based on the volume calculation above and the average and

maximum groundwater analytical results, respectively. Mass calculations are presented in Appendix A.
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TABLE 2-1

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs/MEDIA CLEANUP STANDARDS AND TBCs
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

Chemical-Specific ARAR

Citation/Reference

ARAR Type

Rationale for Use at Site 22, Naval Station Great Lakes

FEDERAL

Safe Drinking Water Act
Maximum Contaminant Levels
(MCLs), Maximum Contaminant
Level Goals (MCLGs), and
Secondary Maximum Contaminant
Level (SMCLs)

40 Code of Federal
Regulations (CFR) 140-143

Potentially applicable

Would be used as protective levels for groundwater that are current or
potential drinking water sources; however, groundwater is not currently
used as a potable water source and is not expected to be used as a
potable water source in the future at Site 22.

Preliminary Remediation Goals
(PRGs)

U.S. EPA Region 9, 2004

To be considered
criteria (TBC)

Benchmark vaiues for assessing the need for soil, groundwater, and air
remedial actiori/corrective measures.

Generic Soil Screening Levels
(SSLs)

U.S. EPA, 1996b

TBC

Benchmark values for assessing the need for soil remedial
action/corrective measures. The SSLs assess the potential migration of
chemicals from soil to air and from soil to groundwater.

Resource Conservation and
Recovery Act (RCRA) Subtitle C -
Hazardous Waste Identifications and
Listing Regulations

40 CFR 261

Potentially applicable

Would be used to identify a material as a hazardous waste and thus
determine the applicability and relevance of RCRA C Hazardous Waste
Rules.

U.S. EPA Health Advisories U.S. EPA, 1996a TBC Benchmark values for assessing the need for groundwater remedial
action/corrective measures.

STATE

lllinois EPA Tiered Approach to lilinois EPA, online, 2005 TBC Benchmark values for assessing the need for soil, groundwater, and air

Corrective Action (TACO); residential
soil remediation objectives

remedial action/corrective measures. The remediation objectives assess
ingestion of soil, inhalation of chemicals from soil, migration of chemicals
from soil to groundwater, and ingestion of groundwater.




TABLE 2-2

FEDERAL AND STATE LOCATION-SPECIFIC ARARs/MEDIA CLEANUP STANDARDS AND TBCs
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

Location-Specific ARAR

Citation/Reference

[ ARAR Type

Rationale for Use at Site 22, Naval Station Great Lakes

FEDERAL

U.S. EPA’s Groundwater Protection
Strategy

U.S. EPA, 1984

To be considered
criteria (TBC)

Surficial groundwater at Site 22 is likely designated Class 1A,

Historic Sites, Buildings, and
Antiquities Act of 1935

16 U.S.C. 461 et seq.

Potentially Applicable

This Act would be applicable if information is found to classify Site 22 as a
historic or prehistoric property of national significance.

Archaeological and Historic
Praservation Act of 18974

16 U.S.C. 469 et seq.

Potentially Applicable

This Act would be applicable if historic and archaeological artifacts were to
be affected by remedial activities. No such artifacts are known to exist
within the boundaries of Site 22.

Archaeological Resources Protection
Act of 1979

16 U.S.C. 479(aa) et seq.

Potentially Applicable

This Act would be applicable if archaeological artifacts were discovered
during remedial activities. No such artifacts are known to exist within the
boundaries of Site 22.

Conservation Programs on Military
Reservations (Sikes Act) of 1960, as
Amended

16 U.S.C. 670(a) et seq.

Applicable

This act requires that military installations manage natural resources for
multipurpose uses and public access appropriate for those uses consistent
with the military department’s mission.

STATE

There are no State Location-Specific ARARS

1




TABLE 2-3

SUMMARY OF HUMAN HEALTH RISK-BASED CLEANUP CONCENTRATIONS
SITE 22 - BUILDING 105 DRY CLEANING FACILIFY

NAVAL STATION GREAT LAKES, ILLINOIS

Ilinois EPA TACO Remediation Objectives for Residential Properties’

. Soil
Chemical of Concern Ingestion Inhalation Soil to Groundwater Groundwater
(mg/kg) (mg/kg) (mg/kg) (ugh)
cis-1,2-Dichloroethene 780 1,200 0.4 NA
Tetrachloroethene 12 11 0.06 5
Trichloroethene 58 5 0.06 5
Vinyl Chioride 0.46 0.28 0.01 NA
Winois EPA TACO Remediation Objectives for Commercial/industrial Propertie;ﬁs
Soil
Chemical of Concern Industrial/Commercial Construction Worker
Ingestion Inhalation Ingestion Inhalation
{mg/kg) {mg/kg) {mg/ka) (mg/kg)
cis-1,2-Dichloroethene 20,000 1,200 20,000 1,200
Tetrachloroethene 110 20 2,400 28
Trichloroethene 520 8.9 1,200 12
Vinyl Chloride 7.9 1.1 170 1.1
U.S. EPA Region 9 Preliminary Remediation Goals® U.S. EPA MCLs"
. Soil
Chemical of Concern Residential industrial Groundwater Groundwater
(mg/kg) (mg/kg) (ught) (ugl)
cis-1,2-Dichloroethene 43 150 NA NA
Tetrachloroethene 0.48 1.3 0.1 5
Trichloroethene 2.9 6.5 14 5
{Vinyl Chloride 0.079 0.75 NA NA
Risk-Based Cleanup Levels (Calculated)®
Chemical of Concern i =@ Construction Worker
Soil® Groundwater”’ Soit® Groundwater®
(malkg) {ug/t) (mg/kg) (ug/t)
cis-1,2-Dichloroethene 1.5 NA 5 NA
Tetrachloroethene 0.25 0.8 59 8,000
Trichioroethene 0.125 0.3 45 90
Vinyl Chloride 0.0034 NA 5 NA

Bolded values are the recommended cleanup concentratons for Site 22. The soil values represent the lowest of applicable
Nlinois EPA Remediation Objectives presented in TACO. The selected values are mainly based on inhiation of vapors from soil.

Soil values for the protection of groundwater are not recommended as cleanup levels because the soil-to-groundwater remediation

objectives are based on the domestic use of groundwater and groundwater at Site 22 is not used as a source of potable water
and is not expected to be used in the future. In addition, Site 22 is capped preventing infiltration by rainwater. Other values
presented in the table (i.e., Region 9 PRGs and calculated cleanup levels) are presented for informational purposes only.

1 Hlinois EPA Tiered Approach to Corrective Action Objectives (TACO), Section 742:Table A (lfiinois EPA online, May 2005).
2 tlinois EPA Tiered Approach to Corrective Action Objectives (TACO), Section 742:Table B (lllinois EPA online, May 2005).
3 U.S. EPA Region 9 Preliminary Remediation Goals (U.S. EPA, Region 9, October 2004).

4 2004 Edition of the Drinking Water Standards and Health Advisories, Office of Water, EPA 822-R-04-005, Washington, DC, Winter.
5 Risk-based cleanup levels were backcalculated from the risk assessment for Site 22 based on a cancer target risk level of 1x10°°.

& Residential cleanup concentrations for soil are based on combined exposure via ingestion and inhalation of vapors inside hyothetical future buildings.
7 Residential cleanup concentrations for groundwater are based inhlation of vapors inside hypothetical future buildings.

8 Construction worker cleanup concentrations for soil are based on combined exposure via ingestion and inhiation of ambient air.

9 Construction worker cleanup concentrations for groundwater are based on combined dermal contact and inhiation of vapors in a trench.
NA - cis-1,2-DCE and vinyl chloride were not identified as COCs for groundwater.




TABLE 2-4

FEDERAL AND STATE ACTION-SPECIFIC ARARs/MEDIA CLEAN-UP STANDARDS AND TBCs
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

PAGE 1 OF 2

Action-Specific ARAR J

Citation/Reference

L ARAR Type l

Rationale for Use at Site 22, Naval Station Great Lakes

FEDERAL

Solid Waste Disposal Act/ RCRA
Subtitle C

42 United States Code

(U..8.C.) 6905, 6912a, 6924-

6925

e Standards for Hazardous Waste
Generators

40 CFR 262

Potentially applicable

Applicable for removed site wastes determined to be hazardous.

«  Standards for Hazardous Waste

40 CFR 263

Potentially applicable

- Applicable for site wastes determined hazardous that are transported off

site.

»  Standards for Owners and
Operators of Hazardous Waste
Treatment, Storage and
Disposal Facilities {TSDFs)

40 CFR 264

Potentially applicable

These regulations would be applicable to waste removed from the site
including both on-site and off-site management.

e Interim status standards for
owners and operators of
hazardous waste TSDFs

40 CFR 265

Relevant and
appropriate

Establishes design and operating criteria for hazardous landfiils.

¢ RCRA Land Disposal
Restrictions (LDR) Requirements

40 CFR 268

Potentially applicable

[f off-site treatment or disposal of contaminated media and/or disposal of
treatment residuals that may be considered hazardous waste is necessary,
it would be subject to LDRs.

Hazardous and Solid Waste
Amendments (HSWA) of 1984

42 U.8.C. 6926

Potentially Applicable

Establishes a corrective actions program requiring four basic elements
(assessment, investigation, CMS, implementation).

The Clean Water Act (CWA)
National Pollution Discharge
Elimination System

40 CFR 122

Potentially applicable

These requirements are applicable for altematives that include a surface
water discharge.

Clean Air Act National Ambient Air
Quality Standards (NAAQSs)

42 U.S.C §7401- 7642, 40
CFR Part 50

Potentially applicable

Remedial action/corrective measures involving treatment of media could
result in emissions to the atmosphere.

Department of Transportation {DOT)
Hazardous Materials Transportation

49 CFR

Potentially applicable

These rules are considered potentially applicable depending on whether
wastes are shipped off site for laboratory analysis, treatment, or disposal.

Occupational Safety and Health
Administration (OSHA) Standards

29 CFR 1910.120

Applicable

On-site activities are required to follow OSHA requirements,

National Environmental Policies Act

-42 U.S.C 4321 et seq.

Relevant and
appropriate

Remedial action/corrective measures could constitute significant activities,

thereby making NEPA requirements ARARs; however, activities conducted
in accordance with the National Contingency Plan (NCP) are considered to
meet the substantive NEPA requirements.




TABLE 2-4

FEDERAL AND STATE ACTION-SPECIFIC ARARs/MEDIA CLEAN-UP STANDARDS AND TBCs
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY
NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS

PAGE 2 OF 2
Action-Specific ARAR Citation/Reference ARAR Type Rationale for Use at Site 22, Naval Station Great Lakes
Soil Conservation Act U.8.C. 5901 et seq. Applicable During remedial activities, implementation of soil conservation practices

would be required.

National Emission Standards for
Hazardous Air Pollutants

40 CFR 61

Potentially applicable

Remedial activities that generate fugitive dust or incineration would require
emission standards for designated hazardous pollutants.

STATE

lllinois Waste Disposal (Hazardous)

35 IHinois Administrative
Code 721, 722, 723, 724, and
728

Potentially Applicable

These regulations would apply if waste onsite were deemed hazardous and
needed to be stored, transported, or disposed of properly.

llinois Solid Waste and Special
Waste Hauling

35 lllinois Administrative
Code 809

Applicable

These regulations would apply if waste is transported to a disposal facility.

lliinois Emission Standards for
Hazardous Air Pollutants

lilinois Administrative Code
Title 35 Subtitle B, Chapter |

Potentially applicable

Remedial activities that generate fugitive dust or incineration would require
emission standards for designated hazardous poilutants.

Hlinois Environmental Protection Act | 415 lllinois Compiled Statute | applicable These regulations include requirements for air pollution, water pollution,
5/1, Titles II, 1It, V, and Vi land pollution and refuse disposal, and noise pollution.
lllinois Groundwater Quality 35 lllinois Administrative Applicable These regulations establish groundwater monitoring and reporting

Regulations

Code 620

requirements as determined under the Permit Section of the Division of
Land Pollution Control.
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3.0 SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS

This section identifies, screens, and evaluates the potential remediation technologies and process options
that may be applicable to assemble soil remedial alternatives for Site 22 at Naval Station Great Lakes.
The primary objective of this phase of the FS is to develop an appropriate range of remediation
technologies and process options that will be used for developing remedial alternatives.

The basis for remediation technology identification and screening began in Section 2.0 with a series of
discussions that included the following:

¢ Identification of ARARs
¢ Development of RAOs
¢ lIdentification of GRAs

¢ ldentification of volumes or areas of media of concern

Remediation technology screening is performed in this section with the completion of the following
analytical steps:

» Identification and screening of remediation technologies and process options

¢ Evaluation and selection of representative process options

In this section, a variety of remediation technologies and process options are first identified for each of the
GRAs listed in Section 2.3.1 and then screened. The selection of remediation technologies and process
options for initial screening is based on the Guidance for Conducting Remedial Investigations/Feasibility
Studies under CERCLA (U.S. EPA, 1988). The screening is first conducted at a preliminary level to focus
on relevant remediation technologies and process options. Then the screening is conducted at a more
detailed level based on certain evaluation criteria. Finally, process options are selected to represent the
remediation technologies that have passed the detailed evaluation and screening.

The evaluation criteria for detailed screening of remediation technologies and process options that have

been retained after the preliminary screening are effectiveness, implementability, and cost. The following

are descriptions of these evaluation criteria:
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e Effectiveness
- Protection of human health and environment; reduction in toxicity, mobility, or volume; and
permanence of solution.
- Ability of the technology to address the estimated areas or volumes of contaminated media.
- Ability of the technology to attain the PRGs required to meet the RAOs.
- Technical reliability (innovative versus well-proven) with respect to contaminants and site

conditions.

+ Implementability
- Overall technical feasibility at the site
- Availability of vendors, mobile units, storage and disposal services, etc.
- Administrative feasibility

- Special long-term considerations (e.g., maintenance and operation requirements)

o Cost (Qualitative)
- Capital cost

- Operation and maintenance (O&M) costs

3.1 PRELIMINARY SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS
OPTIONS

The preliminary screening of remediation technologies and process options is based on overall
applicability to the media of concern (soil and pore water), COCs (chlorinated VOCs, particularly PCE),
and specific conditions present at Site 22. Table 3-1 summarizes this preliminary screening. It presents
the GRAs, identifies the technologies and process options, and provides a brief description of each

process option followed by the screening comments.

The following are the remediation technologies and process options retained for detailed screening:

010608/P : 3-2 CTO 0384



Naval Station Great Lakes

Site 22 FS
Revision: 0
Date: January 2006
Section: 3.0
Page: 3 of 20
{t
General F!esponse Remediation Process Option
Action Technology
No Action None Not Applicable
Limited Action Monitoring Sampling and Analysis

Institutional Controls

Land Use Controls (LUCs)

Containment Capping Soil or Multimedia Cover
Removal Bulk Excavation Excavation
| In-Situ Treatment Physical/Chemical Chemical Oxidation
Air Sparging and Soil Vapor Extraction (AS/SVE)
Thermal Electrical Resistance Heating (ERH)
Ex-Situ Treatment Physical/Chemical Chemical Oxidation
Thermal Off-Base Incineration

Off-Base Low-Temperature Thermal Desorption
(LTTD)

Solids Processing

Size Reduction

Disposal Landfili Off-Base Landfilling
3.2 DETAILED SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS
3.2.1 No Action

No Action would consist of "walking away" from the site without implementing any remedial action or
performing any monitoring. As required under CERCLA regulations, the No Action alternative is carried
through the FS to provide a baseline for comparison with other alternatives and their effectiveness in

mitigating risks posed by the site COCs.

Effectiveness

Because no exposure control or treatment would be performed, the No Action alternative would not be
effective in reducing risks or meeting the RAOs and PRGs. The potential for exposure of human
receptors to contaminated soil and for leaching of soil COCs to groundwater would remain unchanged.
Although these have been effectively controlled by the existing asphalt pavemnent and HDPE liner, this
pavement and liner would no longer be maintained resulting in increased tuture risks, especially under the

planned future residential development of the area.

implementability

‘1nere would be no implementability concerns because no action would be implemented.
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Cost

There would be no costs associated with “walking away” from the site.

Conclusion

Although it would not be effective the No Action alternative is retained because of NCP requirements.

3.2.2 Limited Action

The two technologies retained from preliminary screening under this GRA are monitoring and LUCs.

3.2.2.1 Monitoring

Monitoring would consist of sampling and analyzing soil and associated groundwater (pore water)

throughout the contaminated area to evaluate the progress of any remedial action.

Effectiveness

Monitoring alone would not be effective to reduce concentrations of soil COCs. However, monitoring
would be an effective tool to evaluate any reduction in concentrations of COCs as a result of remedial

action.

Implementability

A sampling and analysis program could be readily implemented.

Cost

Capital and O&M costs of monitoring would be low.

Conclusion

Monitoring is retained in combination with other technologies and process options for the development of

remedial alternatives.
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3.2.2.2 LUCs

Based on other LUCs implemented at Naval Station Great Lakes and site conditions, the LUCs would
include property and/or groundwater use restrictions. The area in question may be restricted to
industrial/commercial use, most likely as a parking lot, and may require maintenance of the cap. The
installation of groundwater wells (other than for use as environmental monitoring wells) would be
prohibited. In addition, lllinois EPA and the Navy have signed a LUC Memorandum of Agreement (MOA)
that includes a Naval Station Policy Letter restricting use of groundwater on the Naval Station Great
Lakes property. Each alternative will include a LUC that ensures that these restrictions apply to this site
and will be enforceable regardless of changes in Navy policy regarding the use of groundwater at the

base.

Eftectiveness

LUCs alone would not effectively reduce concentrations of COCs in the soil and groundwater. However,

LUCs would be an effective tool to prevent future exposure to the COCs.

Implementability

LUCs have been implemented throughout Naval Station Great Lakes and could be readily implemented

at this site.

Cost

Costs to implement and maintain the LUCs would be low.

Conclusion

LUCs are retained in combination with other technologies and process options for the development of

remedial alternatives.

3.2.3 Containment

The only technology retained from preliminary screening under this GRA is capping. Capping would
consist of providing a horizontal barrier to prevent exposure\to contaminated soil and to minimize
migration of soil COCs either to groundwater through percolation and leaching or offsite through

mechanical erosion.
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Effectiveness

Capping would not be effective in reducing concentrations of COCs. However, capping would be
effective in preventing potential recepto;'s from direct contact with the contaminated soil. The cap would
also be effective in minimizing the migration of soil COCs in the environment. To date, the cap provided
by the existing asphalt pavement and HDPE liner has effectively minimized direct exposure to
contaminated soil and controlled migration of soil COCs to groundwater. However, under the planned
future development of the Site 22 area (barracks, food galleria), the effectiveness of a cap would be more
questionable and additional controls, such as LUCs, would be implemented to require that the cap be

maintained.

Implementability

installation of a cap at Site 22 would be very simple to implement because most of the site is in fact
already capped with asphalt pavement and the footprint of former Building 105 is covered with an HDPE
liner. This existing cap could easily be extended and/or improved as might be required. The topography
of the terrain is flat and no existing structure would impede installation. Materials and services required to
implement this technology are readily available. LUCs would most likely be required to implement this

alternative.

Cost

Capital and O&M costs for capping would be low to moderate.

Conclusion

The existing cap (asphalt and HDPE) and former cap (building and asphalt) have been effective in
minimizing migration of soil COCs either to groundwater through percolation and leaching. This
technology would be very easy to implement but it is eliminated from further consideration because it

already has been implemented and because of long-term siting concems.

3.24 Removal

The only technology retained from preliminary screening under this GRA is excavation. Excavation can
be performed by a variety of equipment such as tractor shovels (front-end loaders), backhoes, grade-alls,

etc. The type of equipment selected must take into consideration several factors, such as the type of
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material to be removed, the load-bearing capacity of the ground surrounding the removal area, the depth
and areal extent of removal, the required rate of removal, and the elevation of the groundwater table.
Excavation is the technology of choice for the removal of well-consolidated material such as sail, to
depths of up to 30 feet and from well-defined areas of ground with significant load-bearing capacity (i.e.,
greater than 1,500 pounds per square foot), which is the case for Site 22. ‘

The logistics of excavation must take into account the available space for operating the equipment,
loading/unloading to transport the removed material, location of the site, etc. After excavation is
completed, the location is filled and graded with clean fill material or treated soils. Because of the
proximity to residential areas, emissions, dust, and debris produced as a result of the remedial action

would have to be strictly controfled.

Effectiveness

Excavation is a well-proven and effective method of removing contaminated material from a site. Properly
designed excavation would remove most of the soil contaminated at concentrations greater than PRGs,
and remaining soil and pore water would not pose an unacceptable risk to human health or the

environment.

Sampling is required to verify the effectiveness of the removal action. Soil samples would be collected
from the sidewalls and, as applicable, from the bottom of the excavation. Groundwater samples would
also be collected from surrounding wells. These samples would be analyzed for COCs to make sure that

the remaining soil and pore water is not contaminated at unacceptable concentrations.

Implementability

Excavation of contaminated soil and pore water at Site 22 would be implementable. While significant,
the volume of contaminated soil to be excavated (approximately 10,000 yd3) is not overly large. Tightly
packed clayey soil, such as that of Site 22, would be relatively easy to excavate. Excavation wouid
extend to a maximum depth of approximately 25 feet bgs, which is amenable to the use of conventional
equipment but would require shoring. Because perched groundwater occurs around 6 feet bgs,
dewatering would also be required, but it should not be an overwhelming concern because of the low soil
permeability. Excavation equipment and/or services are readily available from multiple vendors or

contractors. This technology is well proven and established in the construction/remediation industry.
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During excavation, site-specific health and safety procedures and OSHA regulations would have to be
complied with to make sure that the exposure of the workers to COCs is minimized since the
contaminants are chlorinated VOCs {mainly PCE). This would include the wearing of appropriate PPE
and the implementation of dust suppression measures, as may be required. In addition health and safety
procedures will be needed for nearby personnel to protect them from the emissions that would be
released as the chlorinated VOCs are exposed to the atmosphere during excavation. Ambient air
monitoring would be needed during implementation of this alternative. Transportation of the
contaminated soil and water would also need to incorporate appropriate steps to make sure no off
gassing occurred during transport.

The area of the excavation has been developed since 1939 and there are utilities and utility corridors
around and through the site. A major utility corridor runs along the west side of Sampson Street and
consists of steam pipes, sanitary sewer, and storm sewers. Storm sewers, sanitary sewer and water lines
are also located at the southern end of the site, with a sanitary sewer and storm sewer in the area of the
contamination. The excavation of soil in these areas may require shoring or removal and replacement of

the utilities depending on the depth of the excavation.

Cost

Cust of excavation at Site 22 would be moderate.

Conclusion

Excavation is retained in combination with other technologies and process options for the development of

remedial alternatives.

3.25 In-Situ Treatment

Three technologies were retained from preliminary screening under this GRA including chemical

oxidation, air sparging/soil vapor extraction (AS/SVE), and electrical resistance heatihg (ERH).

3251 In-Situ Chemical Oxidation

This technology involves the 'injection of strong oxidation agents into the contaminated soil to chemically
degrade COCs. Chemical oxidation agents used for this purpose include hydrogen peroxide, or sodium
persulfate with a metal catalyst such as iron, or potassium permanganate. The mixture of hydrogen

peroxide with a ferrous sulfate catalyst is commonly known as Fenton's Reagent. The iron sulfate
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catalyst increases the oxidation potential of the hydrogen peroxide by promoting the generation of highly
reactive hydroxyl radicals. These radicals react with chemical contaminants such as chlorinated VOCs to
create water, carbon dioxide, oxygen, and dilute hydrochloric acid as by-products. The reaction is
exothermic and temperature and pressure would increase as the reaction proceeds. Most often, the
chemical oxidation agents are injected in the contaminated soil through the use of multiple direct push
technology (DPT) feedpoints.

Effectiveness

in-situ chemical oxidation may be an effective technology to remove COCs from soil at Site 22. The use
of Fenton's Reagent, catalyzed persulfate, or permanganate has been documented for the chemical
oxidation of chlorinated VOCs such as PCE. However, there will be some limitations to that technology

because of the tightly packed and low-permeability characteristics of the clayey soil at Site 22 that would

to be treated. Treatability testing, preferably of the pilot-scale type, would be required to confirm

effectiveness and to determine injection system design criteria.

Implementability

In-situ chemical oxidation may be difficult to implement at Site 22. The services of a number of qualified
contractors specializing in the application of this technology would be available. However, delivery of the
chemical oxidation reagent in the tightly packed low permeability soil at Site 22 will be difficult and will
take some effort to implement. Multiple injections will be required for even subsurface distribution and
adequate contact of the area to be treated. Installation of a pattern of chemical injection points with the
use of DPT is a relatively non-obtrusive activity that would have little impact on planned site use and
would be compatible with the future proximity of a housing and food galleria complex. As previously
mentioned, a pilot-scale test would have to be performed to fully evaluate the impact of site-specific

subsurface conditions on the effectiveness and design of the chemical injection system.

The area where chemical oxidation agents would be injected has been developed since 1939 and there
are utilities and utility corridors around and through the site. A major utility corridor runs along the west
side of Sampson Street and consists of steam pipes, sanitary sewer, and storm sewers. Storm sewers,
sanitary sewer, and a water line are also located at the southern end of the site, with a sanitary sewer and
storm sewer in the area of the contamination. The injection locations would have to be designed and

located for minimum impact on the existing utilities.

010608/P 3-9 CTO 0384



Naval Station Great Lakes
Site 22 FS

Revision: 0

Date: January 2006
Section: 3.0

Page: 10 of 20

Cost

Capital and O&M costs for in-situ chemical oxidation would be moderate.

Conclusion

In-situ chemical oxidation is retained in combination with other technologies and process options for the

development of remedial alternatives.

3.2.5.2 Air Sparging and Soil Vapor Extraction (AS/SVE)

AS/SVE is a process that consists of volatilizing COCs and removing them from the contaminated soil or
groundwater matrix with an air current induced by vacuum application (SVE) and, if required, air injection
(AS). Additionally, this technology results in aerobic subsurface conditions that promote the
biodegradation of numerous contaminants. Depending on site location and on the quantity and
conzentration of the volatilized COCs, extracted vapors may require treatment by such means as vapor-
phase granular activated carbon (GAC) adsorption or catalytic oxidation prior to exhausting to the

atmosphere.

Effectiveness

AS/SVE would be effective to remove the Site 22 COCs through volatilization rather than biodegradation.
i his technology is well proven for the removal of PCE from saturated and unsaturated soil. At Site 22,
where most of the contamination occurs in soil saturated with perched groundwater, it is most likely that
AS would be required to boost the effectiveness of vacuum extraction. However, the effectiveness of this
technology would probably be limited by the tightly packed and low-permeability characteristics of the
clayey soil at Site 22 that would impact the even distribution of the induced subsurface air current and its
adequate contact with the COCs to be removed. A pilot-scale test would be required to confirm
effectiveness ar)d determine the AS/SVE system design criteria.

Implementability

AS/SVE would be simple to implement at Site 22. Resources and equipment are readily available for this
purpose. The installation and operation of a network of AS and SVE wells is a relatively non-obtrusive
activity that would have little impact on planned site use. However, close proximity of an AS/SVE system
{0 the future barracks and food galleria complex would be a concern.. Because of this, it is anticipated

that treatment of extracted vapors would be required regardless of the quantity of COCs volatilized. As
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previously mentioned, a pilot-scale test would have to be performed to fully evaluate the impact of site-

specific subsurface conditions on the effectiveness and design of the AS/SVE system.

The area where AS/SVE system would be installed has been developed since 1939 and there are ultilities
and utility corridors around and through the site. A major utility corridor runs along the west side of
Sampson Street and consists of steam pipes, sanitary sewer, and storm sewers. Storm sewers, sanitary
sewer, and a water line are also located at the southern end of the site, with a sanitary sewer and storm
sewer in the area of the contamination. The well locations for the AS/SVE system would have to be

designed and located for minimum impact on the existing utilities.

Cost

Capital and O&M costs for AS/SVE would be moderate.

Conclusion

Although AS/SVE would be effective and readily implementable for the removal of the Site 22 soil COCs,
this technology is eliminated from further consideration because, compared to chemical oxidation, it
would not be as effective for the treatment of COCs and would only result in the transfer of these COCs
from one medium (soil) to another (air) rather than actively degrading and destroying them.

3.2.5.3 In-Situ Electrical Resistance Heating (ERH)

This technology involves passing alternating current between electrodes in the ground, resulting in
heating of the material through which the current passes. This technology can be employed using either
three-phase or six-phase current. With the six-phase heating, six electrodes are placed in a circular
array, with each connected to a single-phase transformer. With each electrode at a different voltage
phase, each conducts with other electrodes in the array and provides a more uniform heating than with
three-phase heating. The electrodes are steel wells using iron filings and graphite in the annular space.
The heating boils the aquifer, driving volatile contaminants and water vapor into the lower portion of the
vadose zone. There they are removed using the electrodes as SVE points. As required and similarly to
AS/SVE systems, extracted vapors may be treated with GAC adsorption or other appropriate

technologies prior to venting to the atmosphere.
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